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PREFACE TO THE EIGHTH EDITION 


ALTHOUGH it is a comparatively short time since the publication 
of the last edition of this work, additions have accrued to many 
aspects of knowledge concerning the practice of dental surgery, 
and though some, at first sight, may appear to be of academic 
rather than practical interest, all add to the sum of knowledge 
of matters concerning the well-being of the individual and what 
may be learned from his dental condition, and tend to a more 
accurate diagnosis of his physical status from both the medical 
and dental aspects, which is the true aim of all clinical and other 
examination. Such additional BROMIEA RS has therefore been 
incorporated in this edition. 

Some twenty-five new illustrations have been added, partly 
to replace old ones and partly to add to the more ready apprecia- 
tion by the student of the condition under discussion by con- 
veying a visual as well as a mental picture ; additions have been 
made to the knowledge of variations in the structure of the teeth, 
and a new section dealing with conditions accelerating the 
eruption of the teeth included. ‘Though the principles governing 
the treatment of fractures of the jaws, and indeed the treatment 
itself, remain fundamentally unchanged, improvements, refine- 
ments, and alternatives in the methods of treatment have been 
introduced ; but the more radical changes, chiefly of surgical 
innovations, are at this time of war still in the state of trial and 
experiment, and at this stage may not—from the point of view 
of the student—be profitably discussed. The section on re- 
gressive changes in the tooth pulp has been largely rewritten 
and reillustrated. 

The odontomata, though the chapters dealing with them are 
but little altered, are brought more strictly into conformity with 
surgical and, more particularly, pathological teaching and 
nomenclature, so that only those productions known to be of 
neoplastic origin retain that name among the many other ab- 
normal productions originating from the dental formative organs. 
A large number of other additions, alterations and advances 
have also been incorporated in the text, particularly perhaps in 
-the chapter on tumours of the jaws. 

For figures and blocks we are indebted to :— 

The Council of the Royal Society of Medicine ; the Proprietors 
of the Lancet; the British Medical Association ; the National 
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Dental Association ; the American Medical Association ; the Pub- 
lishing Committee of the British Dental Journal ; the Publishing 
Committee of the American Dental Association ; the Publishing 
Committee of the American Journal of Orthodontics and Oral 
Surgery ; the Medical Committee of the Royal Dental Hospital ; 
The Amalgamated Dental Company, Ltd. ; The Cleveland Dental 
Manufacturing Co.; The Dental Manufacturing Co., Ltd.; the 
Canadian Dental Research Foundation ; Messrs. S. S. White and 
Co.; Mr. Henry Kimpton; Messrs. Edward Arnold and Co.; . 
Messrs. H. K. Lewis and Co., Ltd. ; Messrs. J. and A. Churchill ; 
Messrs. P. Blakiston’s Son and Co. ; Messrs. Baillisre, Tindall and 
Cox: Messrs. J. B. Lippincott Company ; Messrs. Hodder and 
Stoughton, Ltd. ; Messrs. Cassell and Co., Ltd. ; Messrs. Mayer 
and Phelps ; Mr. John Murray ; and the Oxford University Press. 

We have to thank many friends for much valuable assistance : | 
the late Mr. F. St. J. Steadman for the chapter on ‘ Local Anesthesia 
in Dental Surgery’; the late Dr. Stanley Colyer who by particular 
request undertook the chapter on Radiology, and in the more 
technical parts had the valuable assistance of Dr. Charles Colyer ; 
Mr. Martin Rushton for the chapter on ‘The Remote Effects of 
Disease about the Teeth’; Mr. S. G. Allen for the chapter on 
‘Radium and the Dental Surgeon’; Dr. W. A. M. Smart for the 
sections dealing with the Physiology of Saliva; Mr. Harold 
Chapman for contributing a section on ‘Fixed Appliances 
in Orthodontic Work’ and figures to illustrate orthodontic 
appliances, and the occlusal classification of abnormalities in the 
position of the teeth ; Sir George Still for revising a part dealing 
with Pathological Dentition ; Dr. J. H. T. Challis for a contribu- 
tion on ‘ The Use of General Anesthetics for the Extraction of 
Teeth’; Dr. Reginald T. Brain for details of ‘ Affections of the 
Skin arising from Reflex Irritation from the Teeth’; Mr. Claude 
Colyer for a contribution on ‘The Radiographic Diagnosis of 
Caries’; Mr. Arthur Bulleid for a contribution on ‘The Bacteri- 
ology of Parodontal Disease’; Dr. W. Russell Brain for a revision 
of the section on ‘ Neuralgia’; Dr. W. W. Woods, of the Bernhard - 
Baron Institute of Pathology, for invaluable aid in pathological 
detail; and many others whose names occur throughout the 
text. 

We wish also to tender our thanks to Messrs. Spottiswoode, 
Ballantyne & Co., Ltd., who have so efficiently dealt with the 
difficulty in introducing considerable new matter without altering 
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the paging of the last edition, a difficulty occasioned by the 
shortage of paper and labour created by the war, and whose 
efficient rendering of proof sheets has very considerably lessened 
our labours ; and lastly to acknowledge the very valuable help 
and advice we have so unfailingly met with at the hands of every 
member of the firm of Messrs. Longmans, Green & Co. Ltd., 
the publishers of this work, with whom we have come in contact 
in the course of its preparation. 


| EVELYN SPRAWSON. 
Tue Lonpon Hospirat MEDICAL COLLEGE, 
TURNER STREET, 
; Mite Enp, E. 1. 


August 1944. 
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DENTAL SURGERY AND PATHOLOGY 


CHAPTER I 


Pathological Dentition. 


Disorders associated with the Process of Teething—Accelerated 
_ Eruption — Retarded | Eruption — Incomplete Hruption — 
Impeded Eruption—Failure of Eruption. 


(A) DISORDERS ASSOCIATED WITH THE 
PROCESS OF TEETHING. 


(1) GENERAL. 


CERTAIN general disorders frequently occur about the time of 
teething, and considerable diversity of opinion exists as to the 
exact relationship between these disorders and the process of 
teething. Formerly, illnesses at this period appear to have been 
readily regarded as a natural sequence to the process of dentition, 
whereas the tendency now seems to be in the opposite direction, 
and in the search for the cause of general disorders dentition is 
often ignored. | 

In an endeavour to arrive at the actual facts of the case it is 
well to remember that weakly children, especially if they have 
been hand-fed, are prone to general disturbances, and that local 
trouble in the mouth probably tends to aggravate such con- 
ditions. Further, general disturbances occurring during teething 
are often wholly traceable to other causes ; for example, gastro- 
intestinal troubles may be due to defective feeding, convulsions 
to a similar cause, and respiratory affections and otitis media 
to the presence of adenoids. But after due allowance has been 
made for all known causes there still remain cases of general 
: disturbance which are coincident with dentition, and which cannot 
1 In compiling this section we have been greatly assisted by the late Sir 


Frederick Still. 
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be accounted for if they are not to be attributed to the dental 
condition. ‘There is naturally extreme difficulty in placing 
dentition in causal relationship with such disorders, because we 
have to rely mainly on clinical observation ; but it seems only 
reasonable to assume that such a relationship does exist when 
the occurrence of a disorder not only coincides with dentition 
but has a special tendency to coincide repeatedly with the 
eruption of successive teeth. (See also Chapter X XVI.) 

In referring to this question, Still expresses the opinion that. 
there is too great a tendency to assume that because dentition 
is a physiological process it is incapable of causing disturbance 
of health. He points out that pregnancy is also a physiological 
process, and no one would deny that pregnancy may disturb 
the health in many ways. Still states that, with increasing 
experience, he is inclined to enlarge rather than to restrict his 
conception of the réle which dentition plays in the production of 
disturbances of various kinds during infancy. 

Clinical observation clearly establishes the fact that irritation 
often exists in the mouth during the period of eruption. In most 
cases the irritation is due to direct pressure of the tooth upon the 
superincumbent tissue. J. W. White points out that the aper- 
ture at the end of the growing tooth is large, and undue resistance 
of the gum tissue would lead to pressure on the nerve trunks 
entering the pulp. White supports his view by clinical evidence 
afforded by cases in which there are no local signs of inflammation 
and in which constitutional disturbance disappears when the gum 
is lanced. 

The following general disorders may, in Still’s opinion, be 
traceable to dentition :-— i 

(a) Loss of appetite. / 

(6) Failure to gain weight or diminution in the rate of gain. 
This occurrence is frequently associated with dentition, some- 
times with loss of appetite, but sometimes without. Its ex- 
planation is not obvious. The deficiency in weight is usually made 
up in the intervals between the eruption of the different teeth. 

(c) Sleeplessness and startings during sleep. 

(d) Instability of the nervous system. Infants troubled with 
coming teeth often show a tendency to convulsive twitchings, 
upward rolling of the eyes, slight strabismus, although not losing 
consciousness. In children of neuropathic heredity, or who, 
through rickets, are predisposed to infantile convulsions or 
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epilepsy, dentition appears to be distinctly a time of peril. Still 
has seen attacks of petit mal which were much aggravated by 
dentition and ceased when the last tooth was erupted. 

(ec) Rise of temperature. This may occur without the 
presence of an inflamed condition of the gums, and is probably 
in most cases purely reflex and analogous to cases in which 
neurotic children will show a rise of temperature with any 


excitement, such as a visit to a pantomime ; the rise of tempera- 


ture with the worry of an erupting tooth is thus part of the 
induced instability of the nervous system. 
(f) Attacks of vomiting sometimes occur, with little or no dis- 


turbance of the bowels, shortly before the appearance of a tooth. 


(g) Bronchitis and diarrhcea. Although children are prone to 


these conditions, there are cases, nevertheless, which seem to be 


distinctly nervous and traceable to reflex influence from the teeth. 


- That such a condition could exist is quite conceivable, since the 


bronchial catarrh of the asthmatic child and the lienteric diarrhoea 
(the nervous diarrhcea of Trousseau) are admittedly dependent in 
some instances upon nervous influence, often quite remote from 
the organs affected. 

(h) Violent screaming attacks, independent of any digestive 
disorder and not obviously due to any pain, are sometimes asso- 
ciated with dentition. This occurrence is, however, uncommon. 

(i) Photophobia. This may be so pronounced ‘that the 
child will cover his eyes with his hands or bury his face in the 


_ pillow or against his mother’s breast, when exposed even to the 


moderate light of a sunless day.’ The photophobia may be so 
extreme that the child cries or screams violently when exposed 
to ordinary daylight. : 

 (j) Head retraction. Still has seen this symptom causing sus- 
picion of meningitis where teething seemed to be the only cause. 
This head retraction is often present in cases of increased tension 


- in the middle ear, but he remarks that there has been nothing to 


suggest ear trouble in the cases he has seen associated with 
dentition. 
(k) A rare disorder which is closely related to dentition is 


 spasmus nutans, or head-nodding with nystagmus. This disorder 


- 
‘ 


is so distinctly coincident with dentition in its onset and cessation, 
and is so definitely aggravated by the eruption of a fresh tooth, 
that there would seem to be a causal relationship between the two. 

(l) Flushing of one cheek, often on the side on which the gum 
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is bulging over a coming tooth, is a curious reflex PESOMOERE 
effect of dentition. 

Treatment.—The treatment of these conditions lies within the 
province of the general practitioner, but the dental surgeon may 
be consulted with a view to lancing the gums. This operation, if 
considered necessary, should be performed as follows: ‘ A curved 
bistoury should be used, and, in’order to prevent injury to sur- 
rounding parts, a strip of lint should be wrapped round the knife so 
that only half an inch is exposed. The technique of the operation is 
quite simple. The child should be placed on a pillow on the lap 
of the nurse, who should be seated on a chair opposite the operator, 
and with her back towards the source of light which should come 
preferably from a north window. ‘The operator should seat him- 
self facing the nurse, with the end of the pillow supporting the 
child’s head in his lap. He thus commands the territory of opera- 
tion, and, by holding the child’s head, can guard against any 
sudden movement. The hands and the body of the child must 
be firmly held by the assistant. The lancet is then passed through 
the overlying tissue until it is felt to come into contact with the 
enamel surface, and the tissue divided sufficiently to allow. the 
tooth to erupt without resistance’ (Kirk). The child’s bladder 
should be emptied before the commencement of the operation. 

The best method is to make two semi-lunar incisions which 
meet at their extremities, and remove the intervening portion of 
gum with a pair of tenaculum forceps. Objection has been raised 
to the use of the lancet while the tooth is still considerably below 
the surface, on the ground that cicatricial tissue offers greater 
resistance to the progress of the tooth than fibrous tissue ; but as 
cicatricial tissue is of a lower degree of organisation than normal 
fibrous tissue and therefore more easily disintegrated by pressure, 
this objection is not tenable. 


(2) Locat. 


Simple Stomatitis—The stomatitis is usually confined to the 
neighbourhood of the erupting tooth, and is characterised by 
intense redness and swelling, the mouth at the same time being 
hot. the child fractious, restless, and in evident pain. The tem- . 
perature may reach 104° or 105° F. ; but it should be remembered 
that pyrexia in children readily supervenes upon slight causes. 

Ulcerative Stomatitis.—In these cases the gums become hot, 
swollen, and painful, and these symptoms are especially marked 
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over a certain tooth. Ulceration supervenes, and may extend to 
the gum around any other tooth already erupted. The ulcers 
thus formed have a sloughy appearance ; the breath is foetid and 
hot ; the flow of saliva is increased, and the child rejects its food. 
In addition, ‘there is marked pyrexia and, at times, gastro- 
intestinal disturbance. Ulcerative stomatitis is due to local 
infection, and may often be traced to dirty feeding-bottles or 
neglect of oral hygiene. It is interesting to note that the local 
disturbances associated with dentition decrease in proportion to 
the care exercised in dealing with oral hygiene. 

Treatment.—Treatment of the local condition consists in 
paying strict attention to the hygiene of the mouth and the appli- 
cation.to the gums of hydrogen peroxide ; a brisk purge, such as 
1 grain of hydrarg. cum creta., should also be given. In cases 
where the ulceration shows signs of spreading, the application of 
an escharotic is advisable. The patient should be isolated. 

Cysts of eruption.—Small cysts occasionally form over erupt- 
ing teeth, but they do not usually interfere with eruption. (See 
Chapter X XI for details.) | 

The local disturbances accompanying eruption of the perma- 
nent teeth are chiefly associated with the third molars, especially 
the mandibular. When a mandibular third molar erupts the 
anterior cusps appear first, and the small portion of gum which 
lies over the posterior part of the tooth occasionally ulcerates 
from constant pressure of the antagonising tooth. The ulceration 
may become extremely painful and the adjacent tissues may 
become involved. The patient complains of pain in the region 
of the fauces, but perhaps the most tender point is where the 
mucous membrane of the gum becomes continuous with that of 
the cheek. This condition is best relieved by free incisions, care 
being taken that the knife divides all the tissues overlying the 
buccal surface of the tooth. Should this treatment not bring 
relief, it is advisable to remove the process of gum that is covering 
the tooth ; this can be accomplished with the scalpel and forceps. 
In addition, fomentation of the inside of the mouth should be 
advised, and hot water at a temperature just bearable or a warm 
solution of 1 in 80 carbolic acid is, perhaps, as comforting an 
application- as any, the carbolic acid acting as an analgesic. 
Aspirin gr. x. may also be given, particularly on retiring, as it 
lessens pain and promotes sleep. Suppuration may supervene, 
and in that case the offending tooth must be removed, otherwise 
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inability to open the jaws may occur. This may be produced by 
muscular spasm (trismus), due to reflex irritation ; but it is more 
than probable that it is generally caused by spread of inflamma- 
tion to adjacent tissues. The insertion of the temporal and ptery- 
goid muscles and the intervening cellular tissue may, by a process 
of continuity of inflammation, become affected, and produce this 
condition. The latter explanation of. the occurrence of this 
inability to open seems to be more in harmony with the clinical 
aspect of the majority of cases met with, for, in nearly all of 
them, the patient is able toveffect slight movement in the articula- 
tion, which would not be possible if it were due to tonic 
spasm of the masseter muscle. Moreover, the mobility of the 
articulation increases as the inflammatory symptoms subside. 
It appears probable, therefore, that in most cases of inability to 
open, the condition is to be attributed to the inflammatory 
process, but no doubt instances may occur where it is due to a 
tonic spasm of the muscles of mastication. The treatment of 
the above condition is to remove the erupting tooth (see also 
Ludwig’s angina, pages 451 and 455). 

Trismus.—By trismus is meant a spasmodic muscular posi 
of the jaws. Such spasm may be tonic (continuous) or clonic 
(intermittent). Tonic spasm of the jaws occurs in tetanus, 
strychnine poisoning, patients going under anesthetics, hydro- 
phobia, occasionally in cases of fracture of the jaws, and possibly, 
though rarely, from the irritation of an unerupted mandibular 
third molar. Clonic spasm of the jaws occurs under such cir- 
cumstances as the chattering of the teeth from cold or fear. 

The word trismus is apt to be loosely used—for instance, it is 
often used when inability to open the jaws is meant (see p. 991). 

The mandibular third molar, when impacted, may give rise 
to severe odontalgia in the second molar, the pressure from the 
erupting tooth causing absorption of the posterior surface of the 
second molar, leading to exposure of its pulp. The absorption 
in these cases is due to multi-nucleated cells which are developed 
at the point of contact, and are functionally osteoclasts. In 
these cases the second molar should be removed. For further 
reference to misplaced third molars see Chapter IV. 
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(B) ACCELERATED ERUPTION. 


Evidence is accumulating that endocrine influence may give 
rise to changes in the time of eruption of the teeth. 
Hyperthyroidism.—It is well known that in thyroid deficiency 


cases, such as cretins, eruption may be delayed; in the rare 


cases in which the converse happens and hyperthyroidism occurs 
in children eruption has been found to be accelerated ; thus in 
a case of juvenile hyperthyroidism recorded by H. Middleburgh,’ 
a female child aged 444 was found to have *}/+,° of her perma- 
nent dentition erupted. , 


‘Adreno-genital syndrome.—Similarly in the rare juvenile cases 


of the adreno-genital syndrome (Richardson and Doll ?), in which 


cortical hyperplasia of the adrenals occurs, the teeth in a female — 
child aged 614 were found by Rushton to be in the state of those 
of the normal child of ten years, the growth of pubic and axillary 
hair being that of an adult. | 
Macrogenitosomia precox.—Gardiner-Hill and Richardson * 
report the case of a boy aged 8,5, one of twins, the subject of 
macrogenitosomia preecox, in whom no lesion could be found ; 


they investigated particularly the possibility of pineal, cerebral, 


adreno-cortical, testicular and prostatic abnormalities, as lesions 
in these localities have been known to be associated with this 


‘condition. The boy began teething early, but at the age of three 


all teeth were removed on account of caries; at 8,4 his dentition 
was that of a normal child of ten or eleven years. The authors 
state, however, that testicular interstitial cell hyperplasia could 
not be excluded as a possible cause without biopsy, and this had 
not then been done. | 

Congenital syphilis is thought occasionally to accelerate the 
eruption of teeth, though usually it is believed to delay eruption. 
Early eruption, usually of individual teeth, may occur as 
a variation within the range of normal in a child in whom no 
other abnormality can be found; permanent first molars, for 
instance, may be found erupted before the age of five years. 

‘The eruption of permanent teeth is often accelerated by early 
loss of the deciduous teeth, though this, by allowing early forward 
movement or tilting of teeth as they erupt, may also delay the 


1 Brit. Dent. Journ., 1939, Ixvi, 294. 2 Brit. Med. Journ., 1939, GO). 
3 St. Thomas Hosp. Reps., 2nd Series, 1939, iv, 35. 
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eruption of later teeth by lessening the space necessary for them 
so that they are unable to take up their normal position in the 
arch. 

Occasionally one or two of the deciduous teeth, usually mandi- 
bular incisors, may be erupted at birth ; when this is so the 
roots are not formed and the teeth are sometimes loose. History 
records that Louis XIV of France was born with two teeth 
erupted which had the effect of lacerating his nurse’s nipples. 


P . . 
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(C) RETARDED ERUPTION. 


Rickets.—In children suffering from rickets, the eruption of 
the teeth is sometimes considerably retarded, and it is not 
uncommon for the advent of dentition to be delayed until the 
commencement of the second year. Retarded eruption of the 
permanent teeth is also met with in those who have suffered 
from rickets in infancy. The retarded eruption associated with 
rickets is attributed by some observers to thickening of the tooth 
sac. The fact that fibrous odontomes are formed in rickety 
animals supports this view. 


Fie. 1. (From Trans. Odonto. Soc.) 


The specimen shown in fig. 1 would seem to throw some light 
on the subject. The animal, a cat which died at the age of 
three years, had suffered from pronounced rickets. The only 
teeth present in the mouth at the time of death were an incisor 
in the maxilla and an incisor in the mandible ; the cusps of a 
premolar and a molar in the maxilla and a molar in the mandible 
had also appeared. 

Considerable difficulty was experienced in removing the outer 
alveolar plate to expose the teeth. The bone bordering the oral 
cavity was of a hard, compact nature, and the premolars, instead 
of resting in crypts, were found to be attached to the bone, the 
latter being quite ivory-like in character. The maxillary canine 
rested in a crypt the walls of which were of a hard, compact 
nature. 

Syphilis—The general effect of syphilis on eruption is to 
delay the process, but in a few instances syphilis may accelerate 
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eruption. (For further details of the effect of syphilis on dentition — 
see p. 47.) 7 

Idiocy and thyroid deficiency.—The teeth of micro-cephalics 
and cretins are usually small, and eruption is considerably de- 
layed. In cretins the eruption of both the deciduous and perma- 
nent dentitions is often delayed and may also commence irregu- 
larly, though in the subsequent growth of the permanent series 
the trend is towards eventual perfection of the dentition. 

It is interesting to note that the administration of thyroid 
extract, which assists growth in general, also promotes the eruption 
of the teeth. In cases where no general improvement follows 
the administration of thyroid, there is no effect on dentition.’ 

Retardation in the Eruption of Individual Teeth.— Occasionally 
dentition occurs at the normal periods, with the exception of 
individual teeth, which appear only after a considerable interval. 

In the maxilla the eruption of the permanent canine may be 
delayed until middle life ; for example, in two cases these teeth did 
not appear until the age of thirty-five and forty years respect- 
ively, or they may even be present and not erupt at all. Retarded 
eruption of the canines is more common in the female than in 
the male. The premolars are, at times, retarded in their eruption. 
In one patient under observation the maxillary right second pre- 
molar did not appear until the age of thirty-five. The third molar 
is frequently retarded and may not erupt until quite late in life. 

In the mandible the eruption of the first and second premolars 
is frequently retarded, and the appearance of these teeth may be 
delayed for two or three years. The second premolar is more 
frequently retarded in its eruption than the first. The mandi- 
bular third molar may erupt at any time after puberty. In one 
case under observation the mandibular right second incisor did — 
not appear until the fourteenth year. 

When a tooth appears late in life the process must be looked 
upon not as an eruption but as an uncovering of an embedded 
tooth through atrophy of the superincumbent tissues. In these 
cases infection of the tooth sac may occur, and the condition 
has been taken for malignant disease. 

Apart from the above, minor degrees of retardation of the 
eruption of certain teeth occur not infrequently as a variation 
within the range of normal, permanent second molars occasionally 
not erupting till the age of fourteen. 


1 J. G. Turner, Trans. Odonto. Soc., xxxiv; 1. 
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(D) INCOMPLETE ERUPTION. 


In the deciduous series it is occasionally observed that the 
molars have only partly erupted, the process apparently being 
prematurely arrested. The molars occlude, but the maxillary 
incisors may overlap the mandibular : 
teeth and impinge on the gum. 
When the permanent first molars 
erupt the ‘bite’ becomes more 
open and a space is formed between 
the deciduous molars, as seen in 
‘fig. 2. The condition is not infre- 
quently associated with a history of 
rickets. 
This incomplete eruption of the 
deciduous molars may be limited to 
the first molars, so that with the 
eruption of the second molars the , Fic, 2. 
first molars will not occlude. (From Proc. Roy. Soc. Med.) 
Incomplete eruption of one deci- ) 
duous molar is rare (fig. 3). In two cases the mandibular second 
molar was affected and the permanent first molar had tilted for- 
wards. In one case there was a 
history of injury to the soft tissues 
_ from the use of forceps at birth. 


) 


Fia. 3. Fic. 4. (From Proc. Roy. Soc. Med.) 


In the permanent dentition incomplete eruption of the pre- 
molars or of the molars may occur, and in such cases there is fre- 
quently a history of retarded eruption. In fig. 4 is shown a case 
where the mandibular right first molar was incompletely erupted. 


reveae 
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An instructive case of incomplete eruption of teeth has been 
recorded by A. T. Pitts... A male, twenty-three years of age, 
presented the following condition : on the left side of the mandible 
the first premolar was missing, the second premolar and first and 
second molars were partly erupted, the crowns of the teeth alone 

being exposed ; on the right side the first molar in the mandible 
was carious, but sufficient of the crown remained to show that it 
had only partly erupted, while the maxillary second molar showed 

a similar condition (see fig. 5). 
The radiogram of the mandible showed that the partly erupted 


Fic. 5. (From Proc. Roy. Soc. Med.) ‘ 


teeth were fully formed, but that the body of the bone in this 
region was insufficiently developed. This would seem to suggest 
that the eruption of the teeth is closely associated with the 
growth of the body of the bone, and that when growth is insuffi- 
cient neither the formation of the root nor the development of 
the bone around the teeth suffices to bring about the eruption of 
the teeth. 

Teeth which are incompletely erupted are liable to become the 
seat of chronic sepsis. In the fully erupted tooth the ‘ gingival 
trough ’ 2 is shallow, in the partially erupted tooth it is deep (see 
diagram, fig. 6). 

A deep ‘ gingival trough’ encourages the accumulation of 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), v, 147. 
2 The furrow around the tooth formed by the fold of gum has been named 


by Hopewell-Smith the ‘ gingival trough.’ This term will be used throughout 
_the following pages. 
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septic material which may cause injury to the periodontal mem- 
brane and lead to changes in the hard tissues of the tooth, as 
illustrated in the case shown in fig. 7. 


‘ gingival Fic. 7.—Mandibular left 


trough ’ in the fully second molar showing 
erupted tooth is extensive destruction 
shown on the right of the root. (A. Hope- 
side, that of the well-Smith.) (From 
partially erupted Proc. Roy. Soc. Med.~ 
es on the left (Odonto. Sec.), ili, 9.) 
side. 


(EK) IMPEDED ERUPTION. 


This condition may arise in a variety of ways. Premature loss 
of a deciduous tooth may be the indirect cause of impeded erup- 
tion of its successor owing to the tilting together of the adjacent 


teeth. The obstructing agent may be a supernumerary tooth, or 


may be a persistent deciduous tooth which has become wedged 
in consequence of the approximal teeth having inclined towards 
each other. A pulpless deciduous tooth may also act as an 
obstruction to its successor, so also may chronic abscesses and 
cysts formed in connection with such deciduous teeth. Incomplete 
dichotomies of the deciduous teeth may act as impediments, and 


_a case has been seen in which the mandibular first incisor was 
_ prevented from ertipting because absorption had taken place only 
in the root of the deciduous first incisor and not in that 
of the deciduous second incisor, which was firmly embedded and 
unabsorbed. | 


When the deciduous first incisors persist after the eruption of 


the permanent second incisors the presence of supernumerary 
teeth may be suspected. In such cases the position and also the 


condition of the permanent incisors and supernumerary teeth 
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should be ascertained by radiography. If the permanent teeth 
are found to be normal in shape the supernumerary teeth, 
together with the deciduous incisors, should be removed, the 
interval between the second incisors being retained until the per- 
manent first incisors have erupted. Should there be insufficient 
room in the arch for the permanent first incisors the necessary — 
space should be obtained by extraction or expansion of the arch. 
On the other hand, if the roots of the permanent first incisors are 
found to be deformed it is improbable that they will assume a 
normal position in the arch, and if the supernumerary teeth are 
of good shape the best course is to allow the supernumerary 
teeth to erupt and then remove the unerupted incisors. 


(F) FAILURE OF ERUPTION. 


In the section dealing with retarded eruption reference was 
made to the fact that teeth may fail to erupt in those who have 
suffered. from rickets. Teeth which have been injured during 
the period of growth, or have developed in abnormal positions, 
may remain embedded in the bone. 

Cleido-cranial dysostosis——In this syndrome many of the 
teeth of the normal dentition may remain unerupted till late in 
life, and it has been pointed out by Martin Rushton! that the 
condition is often associated with the presence of supernumerary 
teeth. In one of his cases, a woman aged thirty, the erupted teeth 
were §,4,| 47 and the unerupted 53 Lasts > there were also 
one supernumerary tooth in the premaxillary region, two in the 
mandibular incisor and two in the mandibular right premolar 
region. Cases of this nature have also been recorded by Lewin 
Payne and Frélich, and probably Hopson’s case recorded in Proc. 
Roy. Soc. Med. xiv. 24 is of this nature. Dentigerous cysts also 
- occurred in Frélich’s and one of Rushton’s cases. ‘The dysostosis 

is hereditary and the unerupted teeth present structural defects 
described on p. 46. Sometimes only a partial syndrome occurs — 
and the dysostosis is limited, as, apparently in two cases, occurring 
in a mother, aged forty-five, and her son aged sixteen, recorded by 
Lubner,? in which teeth in excess of the normal number occurred 
and the majority of the permanent teeth remained unerupted ; in 
the son, bony union had not taken place at the symphisis, and this 


1 Guy’s Hosp. Reports, 1937, 87, 354. 
2 Brit. Dent. Journ., 1937, lxiii, 2, 205. 
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occurred in two of Rushton’s cases. A daughter aged fifteen was 


ae 


6 
erupted ang./present! Gs o-| 5 


normal; both mother and son were of normal intelligence but 
of-small physical development. The son when examined showed 


CoCr | aden .G 


but radiological examination 
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oS ee 


Fie. 8. (From Ash’s Quarterly Circular.) 


® 
87 5443221 | 1223445 78 4 ] 
showed °° \—au—7-—«éPresent but unerupted. His mother 


appeared edentulous, and had been wearing full dentures for many 
. 4 Pare: : 5 3221 | 122345 7 
years, but radiological examination show ed s—sa7se1- | aus 8 


present but unerupted. 

Pathological changes of structure often occur in teeth which 
have failed to erupt.—The changes consist in an absorption of the 
dentine and occasionally of the enamel; sometimes there is a 
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replacement of the lost substance by tissue of an osseous character, 
producing a condition of anchylosis (figs. 11 and 12). This is 
almost always accompanied by an excess production of cementum, 
produced. possibly by inflammation brought about by resistance 
to the normal stimulus which should cause the tooth to erupt. 


Fic. 9.—Longitudinal section. x 50. (From Proc. Roy. Soc. Med.) 


A case illustrating these changes is described by Williger.’ 
An unerupted maxillary canine was removed, and, on section, 
spots were visible as if the dentine were perforated. On micro- 
scopical examination the dentine was seen to have been absorbed 
and in great measure replaced by osseous tissue (fig. 8). The 
absorption was due to a growth of tissue from the periodontal 
membrane and not from the pulp. The presence of secondary 


1 Translated in Ash’s Quarterly Circular, January 1909, from the Corre-~ 
spondenz-Blatt fiir Zahnheilkunde. 


> Pe 


PATHOLOGICAL DENTITION 15 
dentine on the walls of the pulp canal showed that the pulp had 


reacted in the same manner as in other injuries of the dentine. 


An interesting case is recorded by A. W. Baker! of an un- 
erupted mandibular third molar which showed definite changes. 


Fic. 10.—Transverse section. x 60. (From Proc. Roy. Soc. Med.) 


A sinus led to the tooth, and it is prabable that there had 
been infection of the tooth crypt. The tooth showed con- 
siderable hyperplasia of the cementum, a thick layer of this tissue 
having been deposited external to the enamel and the original 
cementum, as shown in fig.9. At one part of the root the original 
tissue had been removed and, in parts, replaced by compact 
bone (fig. 10). 
1 Proc. Roy. Soc. Med. (Odonito. Sec.), i, 130. 
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In Williger’s case, quoted above, there is no mention of the 
presence of sepsis, but in the cases which have come under one’s. 
personal observation infection has usually been present, and the 
changes which occur in misplaced teeth are probably often the 
result of long-continued infection of mild intensity. | 

In the case illustrated in fig. 11 the enamel.and dentine of the 


Fig. 11.—Unerupted maxil- 
lary canine from an adult ; 
absorption of enamel has Se Peat Oe : 
been followed by bony . Fic. 12.—Unerupted maxil--_ 


anchylosis. (London ! lary right canine, male, 
Hospital Dental Museum.) aged 57. On extraction 
(E. S.) ‘it showed absorption of 
| enamel and dentine. (W. 

Peebles. ) 


crown of the unerupted canine had been partly absorbed and the 
lost tissues partly replaced by bone, to which they are attached. 
Fig. 12 shows the absorption of enamel and dentine radiologically 
in an unerupted canine. 


CHAPTER II 


Variations of the Teeth. 


Variations in Size—Variations in Number—Variations in Shape— 
Variations in the course of the Blood-vessels—Variations in 
Colour. 


(A) VARIATIONS IN SIZE. 


THERE is considerable variation in the general proportions of 
series of teeth. See fig. 13. 

As a rule the 
teeth in a nor- 
mal and com- 
plete dentition 
bear a definite 
_ proportional re- 
lation to one an- 
other in size. 
Occasionally, 
however, this 
relation. is dis- 
turbed, and one 
or more teeth 
will be found to 
be — dispropor- 
tionately large 
or small in com- 
parison with the 
remainder of the 
series. Fie. 13. 

In other 
cases the dentition as a whole is composed of teeth larger or 
smaller than normal; a dentition composed of teeth larger 
than normal is commoner than’ the opposite condition, and 
occurs more frequently in males. A condition of large teeth 
crowded in the arch is more common than that of small teeth 
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spaced. The size of the dentition as a whole usually bears some 
relation to the size of the individual, but this is not always so. 
The teeth also vary in size in different races, which have 
accordingly been classified into Microdont, Mesodont, and 
Megadont races. The measurements for such classification are : 


Length of teeth x 100 


: , , and the result is termed © 
Basion to Nasion 


the Dental Index and classifies races as follows :— 
Microdont 42 Kuropeans, | 
Mesodont 43 Chinese, Malays, Negroes, 
Megadont 44 and over, Australian aboriginals. 


This really compares the size of the skull -with the masticating 
area and is influenced by the degree of prognathism present, so 
that there is some correlation between the size of the teeth (and 
hence arch) and the degree of prognathism present. 

The size of the deciduous dentition as a whole is usually 
closely correlated with that of the permanent dentition. 

(1) Deciduous Dentition.—The maxillary canine or mandibular 
second molar may be proportionately larger than the other teeth. 
Such teeth have no particular interest unless they persist, in 
which case it is sometimes difficult to distinguish them from the 
permanent teeth. If, however, care is taken in the examination 
of the mouth, and the history of former extractions is ascertained, 
no error is likely to arise. Variations in size are not so common 
in the deciduous as in the permanent dentition. A large second 
deciduous molar from one mouth may be larger than a small 
- permanent first molar from another mouth. 

(2) Permanent Dentition.—In the permanent series, the tooth 
which is most frequently developed to an abnormally large size is 
the maxillary first incisor. Such teeth should not be mistaken 
for a first incisor geminated with a second incisor or having a 
dichotomous outgrowth. The mandibular second premolar and 
the- mandibular second molar are, occasionally, abnormally large. 
Not uncommonly the crown of the mandibular third molar is 
-disproportionately large, both to the rest of the dentition and 
the extent of its own roots. Diminution in size occurs mostly 
with maxillary second incisors. These teeth may also be modified — 
in their shape, and, in extreme cases, are represented by simple 
cones. The maxillary and mandibular third molars, like the 
second incisor, are occasionally dwarfed and modified in shape. 

Under this heading it is convenient to include those rare 
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cases of hypertrophy of.teeth seen in connection with hypertrophy 
of the jaws. Fig. 14 represents the models of a boy with an 
enlargement of the right side of the face, including the right half 
of the tongue. The frontal bone was involved, a distinct ridge 
running vertically down the centre of the forehead. In the affected 


. 134.—Two maxillary left permanent -canines, 
both from females aged about 30. The small 
one was unerupted and symmetrical with the 
-unerupted right canine. The large one was 
from a patient having undue hairiness of left 
side of body, trunk, limbs and face; there is no Fia. 14.—Models showing unilateral 
history as to dental symmetry. (E. S.) hypertrophy of teeth. 


maxilla the premolars had not erupted and the canine and first 
molar were enlarged ; in the mandible the canines, premolars, and 
molars were larger than the teeth on the left side. (See also p. 102.) 


(B) VARIATIONS IN NUMBER. 


The number of teeth in a complete dentition may be greater 
or less than the normal number. Teeth in excess of the normal 
number have been dealt with in Chapter X XII. 

The term Anodontia is used to denote complete absence of 

teeth, but it is far more common to find one or a few teeth absent 
only, that is, a condition of Local anodontia. 


LocaL ANODONTIA. 


Deciduous Dentition.—Deficiency is not so common as an 
excess in number. The missing tooth is usually the maxillary 


~ 
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second incisor, but all incisors may be absent. A model of a 
maxilla with both second incisors missing is shown in fig. 15. 
The maxillary second molars are at times absent, and one has also 
found the maxillary first molars, and mandibular second molars, 
absent ‘in different 
cases. In the case 
where the maxil- 
lary first molars 
were absent two 


quently erupted on 
each side, all of 
which were rather 
smaller than nor- 
mal; but sometimes 


also of the succes- 


sional tooth. The 
Fic. 15.—Model showing absence of both maxillary condition may be 


deciduous second incisors. (E. S.) Nace tary. The 


absence of a tooth cannot be definitely determined except by 
means of radiography. 

A few cases of the entire absence of the deciduous teeth or 
their absence in one 
jaw only have been re- 
corded. The absence 
of mandibular incisors 
has ‘been recorded, the 
absence being repeated 
in the permanent den- 
tition; but in a recent 
(1941) case seen by one 
of us,-in which a boy 
aged four had congeni- 
tal absence of mandibular deciduous first incisors, X-rays showed 
all the permanent incisors to be present; the boy had no dental 
caries. : ! 

Permanent Dentition—Any number of teeth may be missing 
—that is to say, the deficiency may be limited to a single tooth 
or may extend to the whole series, but the commonest condition 
is that in which the deficiency is limited to one or two teeth. The 
condition is sometimes hereditary. 


ee 


«_ showing congenital absence of 5 | 5. (E. 8.) 


premolars _subse-- 


there is absence 


Fra. 154.—Female aged 6,4, years. Radiograms 


-_ >: a al 
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The maxillary second incisors are most frequently missing ; 
after these, the mandibular second premolars (fig. 154) and 
third molars, the maxillary third molars, and the second pre- 
molars. When the third molars appear to be missing, care must 
be taken to ascertain that the teeth supposed to be the first and 
second molars are not in reality the second and third molars, the 


first having been lost at an early age. 


The absence of a maxillary second incisor on one side is 
often associated with mal-development of the corresponding 
tooth on the other side. Absence of the second incisors is met 
with in skulls of semi-civilised and barbaric races, and Wright ! 
records such a case in the skull of a neolithic man. R. Clement 


- Lucas ? states that hare-lip and cleft palate in the child are often 


associated with the absence of the second incisors or with an 
ill-developed incisor in one of the parents. A paper on heredity 
as it concerns the dwarfing or absence: of the maxillary second 
incisors, by R. Bradlaw,? illustrates many family trees showing 


this abnormality ; in one family it was traceable through four 


generations and in five others through three generations. 

With regard to the absence of a premolar, the possibility must 
be considered of the tooth germ having been destroyed by sepsis 
or removed during the extraction of the deciduous molar. (See 


figs. 8924, i and ii.) | 


The absence of the third molars would appear to be more 
common in highly civilised communities than in primitive races. 


Absence of one or both mandibular first incisors is a rare but 


well recognised condition, and is occasionally associated with 
absence of the maxillary second incisors. In a case under the 
care of H. Stobie, the maxillary second and mandibular first 
incisors were absent in addition to the second premolars. 
Absence of a permanent canine from the series is very rare. 


' A case was recorded * in which the maxillary left tooth was 


a 
. 
> 


absent, the deciduous tooth being present.: The absence of the 
tooth was determined by radiography. 

Persistence of the deciduous canine is met with in a large 
number of patients, mostly females. In .these cases the per- 
manent successor is usually present, but is situated in an erratic 
position. | 

Occasionally, but rarely, absence of a tooth on one side is _ 

Proc, Roy. Soc. Med. (Qdanto. Sec.),,1i, 3. — 

.? British Journal of Children’s Diseases, November 19, 1904. 
3 Dental Record, 1934, liv, 113. 4 Dental Cosmos, May 1922, 575. 
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associated with duplication of the same tooth on the opposite 
side: such a case is seen in fig. 16. T. Widdowson! records 
another case in which the mandibular left permanent canine was 
duplicated and the canine absent on the right. Comparable cases 
also occur where duplication occurs on one side and a malformed 
tooth on the other: exhibit B.41 in the Gordon Museum (Guy’s 
Hospital Dental School) illustrates this in the maxillary 
permanent incisor region. 


Fic. 16.—Concomitant variation of maxillary permanent second incisor _It is 
absent on the left and reduplicated on the right. (L. Newbald). 


The whole group of incisors, maxillary and mandibular, may 
be absent, occasionally the premolars, and very rarely the molars. 
In cases where a large number of permanent teeth are absent, the 
first molars are usually present on either side in maxilla and 
mandible and one or two badly shaped teeth in the incisor region 
(fig. 17). An instance of marked deficiency of permanent teeth — 
in twins aged sixteen rea was observed by T. Clarence. Their 
dentitions were :— 


T60w4e. lage lne4or7 76 4c 1 | <1: e4-67 
and 


6 dcba | abc e ~ deba | abe 


A very interesting case is recorded by Jarre.2, There were 
no deciduous teeth until the age of fifteen months, when a tooth, 
conical in form, appeared in the maxilla on the left side of the 
median line. Four months later a similar tooth appeared on 
the right side. At the age of twenty-three months a tooth erupted 
in the situation of the maxillary second incisor. About the third 
year two more teeth of the size and form of deciduous molars 
appeared in the maxilla on the right and left sides. No .teeth 
appeared in the mandible. At the age of seven years the three 


1 Brit. Dent. Journ., October 1, 1929. 2 Dental Cosmos, June 1892, 468. 
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teeth in the incisor region were replaced by three others, also 
conical in form. The deciduous molars were persistent at the 
age of twelve, when the condition of the -jaws was as follows : 
In the maxilla five teeth, three being permanent, two deciduous ; 


Fic. 17.—Models showing deficiency in the number of permanent teeth. Male, 
aged nineteen. (E.S.) (From Bennett’s ‘The Science and Practice of Dental 
Surgery "—Ozford Medical Publications.) 

in the mandible no teeth. The hair on this patient’s head was 

scanty, while the rest of the body was entirely hairless. The 

nails presented peculiarities. They were covered with white 
opaque spots and streaks which occupied the whole thickness of 
the tissue, this condition having been present since ‘birth. The 
lenses were normal. The skin was loose and wrinkled. The 
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coincidence of abnormalities in teeth, hair, skin, and nails is very 
interesting, as they are all epithelial in origin. 

Where there is a marked deficiency in the number of teeth, 
both sides of the jaws are usually affected, although not 
necessarily to the same extent. For example, a girl aged nine 
years had no teeth on the left side of the mandible and only 
the deciduous canine, deciduous second molar, and permanent 
first molar on the left side of the maxilla, while on the right 


_ side only the first incisors in both maxilla and mandible were — 


missing. The left side of the girl’s scalp was almost totally 
devoid of hair.1 


ANODONTIA (COMPLETE ABSENCE OF TEETH). 


A case of entire absence of teeth accompanied by marked 
deficiency of hair is recorded by Guildford. The patient, a 
man aged forty-eight, was nearly bald, there being only a slight 
covering of down. Hair was present in the pubic and axillary 
regions, but the surface of the body was entirely free from hair. 
The sudoriferous glands were absent or suppressed, for he had 
never perspired, and he had no sense of smell or taste. Of his 
six children, two showed signs of inherited abnormality in having 
only about half the normal number of teeth. , 

A case of total absence of teeth in a boy aged sixteen is recorded 
by W. Rushton. The only other abnormality associated with 
the condition was in the hair, which was of a soft character 
resembling wool. 

Total absence of teeth in two brothers has been recorded by 
J. H. Gibbs.4 There was definite abnormality of the skin, nails, 
hair, and sudoriferous glands, and a history of defective tooth 
formation in other members of the family, the defect being 
transmitted through the female parent. 

Battersby ° records another case in a boy of nine, having fine 
light-coloured hair, scanty eyebrows and perspiring only at his 
hands and feet; his family tree shows that in five generations, 
ten of his relatives showed local anodontia involving many 
teeth ; of these his mother, grandfather and great-great-grand- 


' P. Ledger Etheridge (Brit. Dent. Journ., January 15, 1913). 
2 Transactions World’s Columbian Dental Congress, 257. 

3 Trans. Odonto. Soc., xxxvi, 17. 

4 Dental Record, November 1, 1915, 669. 

5 The Dental Magazine, 1936, 53, 427. 
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father appear to have had complete anodontia of the deciduous 
dentition as well. Battersby also refers to other cases of com- 
plete anodontia recorded by Nager, and Herbst and Apffelstaedt. 

In a case recorded by W. Schoenlank ! the absence of teeth 
was associated with epithelium showing fcetal conditions in the 
shortness of papille which passed into the underlying connective 
tissue. 

Cases of absence of teeth associated with abundance of hair 
‘have been recorded. In the case of Andrian. Jeftichfen,? the 
whole of the face, nose, forehead, cheeks, and ears was covered 
with long brown hair, which also extended partly down the back. 
His son, Fedor, at the age of three years showed the same 
tendency to hairiness. The father had no teeth up to seventeen 
years of age, and eventually only erupted four teeth in the 
mandible and one in the maxilla. The son, at the age of three, 
possessed. only four incisors in the maxilla. The Burmese hairy 
family, consisting of grandfather, mother, and son, are said to 
have been deficient in the number of their teeth, but there is no 
_ reliable record. 

From the foregoing cases it is evident that ‘ers is a cor- 
relation between the hair and the teeth. In one class there is 
deficiency of both structures ; in the other, deficiency of teeth 
is associated with redundance of hair. 

A case of correlated variation involving skin, hair, and teeth. 
is recorded by Darwin in a Hindu family. Ten men of four 
generations were affected : the females of this family were un- 
affected, but they transmitted the tendency to their sons; the 
- condition, therefore, was here a sex-linked recessive ch sen cEoPintte. 
~ and as such has also been found among Europeans. - Occasionally 
_ both sexes in a family may be affected, and the condition is then 
inherited as a dominant. 

Absence of teeth should always be confirmed radiologically, 
otherwise some cases may prove to be of the nature of cleido- 
-eranial dysostosis or, if associated with excessive hairiness, of 
general hyperplasia of the gums (cf. ChapterX VI). 

_ When deciduous teeth are retained owing to the congenital 
absence of their permanent successors, it might reasonably be 
‘supposed that they would remain functional during the remainder 
of that patient’s life. This does occasionally occur. One has 


1 Deutsche M onatsschrift fiir Zahnheilkunde, January 1921. 
2 Brit. Journ. Dent. Sci., xvi, 527. 
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known of a functional deciduous tooth at the age of fifty-six years, 
but usually the roots become absorbed, and they are lost before 
middle age is reached. 


Fie. 18.—Model showing absence of the maxillary right second incisor. 


_ There is no satisfactory explanation of the absence of any 
or all of the permanent teeth, but the fact that certain teeth are 
more constantly absent than others lends support to the view 
that in some cases it may be an evolutionary change. Against 
this is the fact that an excess in number is slightly commoner 
than absence. Both may be evolutionary changes, illustrations 


Fic. 19.—Female, age 14. Congenital absence of both maxillary permanent second 
incisors; exceptionally small permanent canines are adjacent to the first 


incisors, and the deciduous canines are in line distal to the permanent canines: - 


In this case this arrangement happened spontaneously. (H. 8.) 


of the universal tendency to vary, but as neither variation is of 
advantage or disadvantage under present conditions, both will 
probably continue to occur either sporadically or as inherited 
variations. 

Treatment.—Absence of the maxillary second incisors should 
be suspected if these teeth have not erupted at the age of ten 
years. The treatment will depend upon -the conditions present. 
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In the majority of cases the deciduous second incisors and canines 
should be extracted in order to allow the permanent canines to 
erupt towards the first incisors. 

If only one incisor is absent and the fellow tooth is diminutive 
the latter may be removed in order to obtain a symmetrical 
arrangement of the teeth, and their absence masked by stoning 
away the tips of the canines should they be too noticeably 
prominent. In the case fig. 18 the right tooth was absent, with 
a fair interval between the first incisor and the deciduous canine. 
The radiogram showed that the permanent canine was erupting 
towards the incisor. Under such conditions, if there is sufficient 
space for the permanent canine to erupt without causing absorp- 
tion of the root of the deciduous canine the latter may be allowed 
to remain (fig. 19); but should the deciduous canine show signs 
of absorption, its early removal is called for, in order to allow the 

premolars to move forward. . . 


t 


=~ 


(C) VARIATIONS IN SHAPE. 


The variations here tabulated of the deciduous and permanent 
teeth, but not those involving many teeth, are well recognised ; 
most of them occur symmetrically, though not 

invariably so; they interfere in no way with 
function or occlusion, and so may be taken as 
coming within the range of normal variation. 


(1) Deciduous Dentition. 


Cases of pronounced cusps arising from the 


-cervico-marginal ridge of the maxillary incisors 6.20 Maxillary 


deciduous first 


and canines are met with. An additional cusp incisors, showing 
; . bifurcation of the 
ls frequently present at the antero-internal faut ete A are 
aspect of the maxillary second molar. When _bent boas 
mii: ‘ : - (From Proc. Roy. 
this is so, one almost invariably finds an Raa 


extra cusp in the corresponding position on 

the maxillary permanent first molar (Carabelli tubercle)!; an 
extra cusp is frequently found on the antero-external aspect of 
the first molar, both in the maxilla and mandible. 

An interesting variation of the maxillary first incisors has been 
observed and described by A. T. Pitts.2. The roots, as shown in 
1 Proc. Roy. Soc. Med. (Odonto. Sec.), xv, 72. (EH. 8.) 2 Ibid., v, 41. ~ 
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fig. 20, are bent forward on themselves and are grooved longi- 
_tudinally, the groove being more marked on the labial surface, 
and the extremities are bifurcated. 

The maxillary canines may be peg-shaped and the mandibular 
teeth may be deeply grooved on the labial surfaces. Occasionally 
the root of the mandibular canine is bifid. The -maxillary 
second molar may have four roots and the mandibular three. 
When this latter occurs the extra root is almost invariably in the 
same position as when this occurs on the mandibular permanent — 
first molar, and on the postero-internal aspect. The roots of 
the mandibular first molar may be fused together. 


(2) Permanent Dentition. 
(a) MAXILLARY TEETH. 


(i) First Incisor—The following are some, of the variations | 
in shape met with :— 


(a) A considerable flattening from before backwards (fig. 21). 
‘(b) The crown altered so as to resemble a simple cone (fig. 22). 


Hig. 2h: 


(c) Disproportion between the width of the crown: and the 
root (fig. 23, a). 

(d) Disproportion between the length of the crown and the 
root (fig. 23, b). 

(e) Groove running from the posterior cervico-marginal ridge 
on to the root (fig. 23, c). 
_: (f) Marked development of the posterior | cervico-marginal | 
ridge (fig. 23, d). 
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(g) Development of a cusp from the posterior cervico-marginal 

ridge, the cusp diminishing in size towards the cutting edge 

(fig. 23, e). The formation of the cusp may be associated with 
a bend in the labial surface of the tooth (fig. 23, f). 


(A) 


Fia. .23.—Maxillary first incisors showing variations in shape. 


(h) Development of three cusps from the cervico-marginal 
ridge associated with marked bending of the labial surface 
(fig. 23, g). 

(2) A thickening of the mesial and labial margins ofthe anterior ° 
and posterior surfaces (figs. 23, h, and 23, /). 
- (j) An extra root (fig. 24). : 


(6) (c) 
Fie. 25.—Maxillary second incisors 
showing variations in shape. 


(ii) Second Incisor. 


(a) Variation in shape of the crown, the mesial and distal 
angles being so rounded as to cause the crown of this tooth to 
esemble a canine. Under these circumstances the roots also 
ay be stouter and more caniniform than normal. 
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(6) The crown so altered as to appear as a simple cone. 

(c) Pronounced lingual fossa due to development of the 
posterior cervico-marginal ridge (fig. 25, a). 

(d) A groove running down the medial aspect of the root. 

(e) Development of a cusp from the posterior cervico-marginal 
ridge, accompanied in some instances by a groove running down 


the root. 
(f) A notch on the ae edge towards the medial angle 


(fig. 25, b). 
(9) Deprewicas in the medial aspect near the mesh (fig. 25, c). 


(h) An extra root. 


Fig. 26.—Model of maxillary teeth with extra cusps on first and second incisors 
and particularly large extra cusps on canines. Male. (EK. 8.) (From 
Bennett’s ‘The Science and Practice of ot a rs Surgery ’—Ozford Medical 


Publications.) 


(ili) Canine. 

(a) The root may be grooved, and bifurcation of the apex 
may take place. (The latter is very rare.) 

(b) Development of a cusp from the posterior cervico-marginal 
ridge. This variation may be so marked as to cause the tooth to 
resemble a premolar (fig. 26). 

(c) The crown may be divided into two portions by a vertical 
cleft, so making it bifid (fig. 27), this is an incomplete equal 


dichotomy. 
(ad) A spike-like projection from the labial surface (fig. 28). 
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(iv) Premolars.—The first premolar is very irregular in regard 
to the form and number of its roots. Externally the root nearly 
always shows signs of bifurcation, and in some cases possesses 
two or three well-defined roots. When there are three roots 
they are arranged on the same plan as in the maxillary molar, 
and are usually symmetrical. It is thought this may be atavistic 
as the maxillary premolars of anthropoids normally have three 
roots similarly arranged. 


Fic. 27.—Maxillary left permanent canine Fig. 28. 
with bifid crown. Female. (E.8.) (From 
Bennett’s ‘The Science and Practice of (Hunter collection, Royal 
Dental Surgery ’—Oxford Medical Publi- College of Surgeons, 
cations.) Odonto. series H. 105.) 


Three-rooted maxillary first premolars may be associated with 
a marked tendency to two roots on the corresponding mandibular 

teeth. 

The second premolar is more constant in form than the first 
premolar. ‘Two or three roots may be present. An extra cusp 
occasionally appears on the premolars (fig. 29). 

(v) Molars.—The first molar may have a fourth root. The 
_ fourth root is always situated between the anterior buccal and 
_ the palatine roots. A fifth root is occasionally seen. The roots 
_ may be conjoined, a union of the posterior buccal and palatine 
_ being most common. At times all three roots may be united 
(fig. 30). H. P. Pickerill 1 has recorded an interesting variation 

1 Proc. Roy. Soc. Med. (Gdonto. Sec.), ii, 150. 
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of the maxillary first molars (fig. 31). The crowns were large | 
but normal in shape; the apices, instead of being conical, 


Fig. 30.—Maxillary perman- 
ent first molar with all three 
roots joined. Female, aged 
thirteen. (London Hospital 
Dental Museum.) (E. 8.) 


‘Fiq. 29.—Maxillary premolar 
with an additional cusp. 


presented a large, uneven quadrilateral surface, the naked-eye 
appearance suggesting that four roots had spread out and had 
become united, the centre being filled in with cement. A section 
(fig. 32) showed one large central quadrilateral pulp cavity 


Fig. 31. X 2. 
(From Proc. Roy. Soc. Med.) 


surrounded by a circular and parallel wall of dentine. Such a 
condition might be regarded as a form of dilated odontome 
(see Chapter X XII). Ae 

The buccal roots of the maxillary molars are often curved, 
and may approximate at their apices so as to embrace the septum. 
An extra cusp is often seen on the mesio-lingual aspect ; it is 


VARIATIONS OF THE TEETH 33 


present to a marked extent in about ,25 per cent. British, and it, 
or a trace of it (as a dimple representing the fissure at the junction 
of this cusp with the crown), may be 
found in some 65 per cent. British.! 
It is often known as the Carabelli 
tubercle. It has been thought to be 
one of the stigmata of congenital 
syphilis, but it is not so; it occurs 
also among the Anthropoidea. 

The second molar may present 
abnormalities similar to the first. A 
peculiar flattening of the tooth, as 

shown in fig. 36, is met with; fre- 
quently there is absence of the 
postero-internal cusp  (hypocone), 
giving the crown a triangular shape. 
Though an extra antero-internal cusp 
corresponding to the  Carabelli 

_ tubercle may occur on this tooth, it Fic. 32. x 2h. 
is decidedly uncommon. ; (From Proc. Roy. Soc. Med.) 

The third molar assumes a great 
variety of shapes. The roots may be all joined together, and in. 
one specimen in the Museum of the Royal College of Surgeons 


Fic. 33.—Occlusal aspect of normal Fic. 34.—Occlusal aspect of oblique- 
maxillary left first molar. — rooted maxillary left first molar. 


Fic. 35.—Occlusal aspect of normal Fic. 36.—Occlusal aspect of oblique- 
maxillary right second molar. rooted maxillary right second molar. 


_ the apex is cup-shaped with numerous holes for the vessels of 
_ the pulp to enter. The roots may be increased in number, and 
_ flexions are often present. 

The normal position of the roots of the molars may be altered 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), xv, 72. (E. 8.) 
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by the posterior buccal root being displaced inwards and forwards. 
This variation is termed ‘ oblique rooted,’ and attention was 
first drawn to it by Booth Pearsall } (see figs. 33 to 36). 


(6) MANDIBULAR TEETH. 


(i) Incisors. | 

(2) The crown may be altered so as to resemble a single cone.- 

(b) A notch may be present on the cutting edge (fig. 37, a), 
this apparently being caused by a partial dichotomy of the enamel 
organ. | | 

(c) A thickening may occur on the labial aspect in the median 
line (fig. 37, 6). 

(d) An extra root may arise from the lingual surface. 


Fic. 38.—Two-rooted mandibular canines. 


(ii) Canine.—This tooth may have an extra root. Various 
specimens of this abnormality are shown in fig. 38. G. Harborow ? 
has shown that this condition was asymmetrical in seventeen out 
of twenty cases. | 

(iii) Premolars——The first premolar may have two roots. 
‘When a lower premolar tends to have two roots they are 
peculiarly formed, the flattened apex being bent round so as to 
form an approach to a second (anterior) root, and this may go 
on to complete division’ (fig. 39). Its thought that this may be 
atavistic as the mandibular premolars of anthropoids normally 
have two roots also arranged anteriorly and posteriorly. The 
inner cusp of this tooth is at times feebly developed and the tooth 
then simulates a canine. 

The second premolar is more constant than the first. A curious 
abnormality of this tooth, which is fairly common, is shown in 


1 Brit. Dent. Journ., 1889, x, 38. 2 Ibid., March 1934, 244. 
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fig. 40. The crown has, not uncommonly, as many as five cusps ; 
rarely this tooth is two-rooted, and when this is so one has, on 
two occasions, found them to be placed lingually and buccally. 


Fic. 39.—Two mandibular premolars, the roots of which show two stages 
towards complete division. a, Anterior root. (From Tomes’s ‘ Dental 
Anatomy.’) 


(iv) Molars—The first molar may have an extra root. When 
this is so it is almost always present on the postero-lingual aspect. 
An extra root on the buccal side of the tooth is rare (fig. 41). 
Four roots are met with, two being anterior and two posterior. 


Fic. 40.—Mandibular second premolars Fie. 41.—Mandibular 
from different mouths with crowns — first molar with an 
much enlarged in antero-posterior extra root on the 
diameter and triconodont appear- buccal aspect. 


ance from buccal aspect. (E. 8.) 
(From Bennett’s ‘The Science and 
Practice of Dental Surgery "— Oxford 
Medical Publications.) 


Occasionally the roots are found to be joined together, and the 
normal backward curve much exaggerated. Cases of five and 
six roots, which have been recorded, are possibly examples of 
gemination. Extra cusps are met with on both buccal and 

_ lingual surfaces. 
The second molar presents abnormalities similar to those 
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Fie, 43. 


Fia. 42. 


Fia@. 44. 
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found in the first molar ; but junction of the roots is more common 
in the second molar than in the first. 

The third molar presents an increased number of cusps ; the 
whole tooth may be reduced to a comparatively small size ; the 


Fia. 45. 


roots are often joined together and curved well backwards. In 
one variety the roots are joined together, but bifurcate towards 
the apices and present four small roots (fig. 42). A peculiar 
abnormality of the posterior external cusp is shown in fig. 43. 
Occasionally the roots are grooved or even canalised by the 

_ inferior dental nerve. (See fig. 49.) 
(8) Variations from the normal, involving many teeth.—A 


Fie. 46. 


few cases of this character have been recorded. A case which 
occurred in the practice of C. Robbins ! is shown in fig. 44. In 
_ two sisters of this patient a similar condition existed, though not 
so well marked, and some cousins were also stated to have 
exhibited the same peculiarities. The models are interesting, as 
they throw light upon the genesis of the cusps. 
The remarkable abnormalities of teeth shown in figs. 45 to 47 
were recorded 2 by H. Moon. The models were taken from the 
mouths of two sisters, one aged eleven (fig. 47) and the other aged 


1 Trans. Odonto. Soc., xxiii, 80. 2 Ibid., ix, 232. 
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fifteen (figs. 45 and 46). The hair of the younger sister was short, | 
fine, and scanty. Her eyes were of a grey colour, remarkably 


small, the sight of the left eye being defective from birth. The 
hair on the scalp of the elder sister was short and scanty, but her 
temples and cheeks were thickly covered with very fine hairs. 


(D) VARIATIONS OF THE BLOOD-VESSELS OR NERVES. 


Lepkowski 1 has shown that in rare instances there are, in the 
embryo, anastomoses between the pulp vessels and the vessels 
external to the tooth germ, and it seems likely that 
these anastomoses may occasionally persist and give 
rise to the abnormality shown in fig. 48, of a blood- 
vessel entering a tooth from its lateral aspect. 

The root of the third molar may be grooved, 
or perforated by the mandibular vessels and/or 
nerve (fig. 49). , 

More rarely they perforate the root of the second 
molar; in a case in which this occurred, the third 
molar root was only grooved.” Perforation of the 
root of the second premolar may occur, but it is extremely rare. 


Fic. 48. 


_ Foramen through root. Groove on buccal surface. Groove on lingual surface. 
Fia. 49. (From Brit. Dent. Journ.) 


1 Die Vierteilung der Gefisse in den Zahnen des Menschen (Anatomische 
Hefte) H. liv. 
2 J. B. Parfitt, Brit. Dent. Journ., February 15, 1921. 
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(E) VARIATIONS IN COLOUR. 


It is not proposed to discuss at this point variations in colour 
caused by extrinsic factors such as stains, derived possibly from 
food substances, or metallic substances used either as filling 
materials or in the occupation of the individual ; nor is it pro- 
posed here to discuss variations in colour due to changes in the 


-calcification of the dental tissues, but those colour changes which 


oe ee 
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are due to deposits in the dental tissues during the process of 
their development. Two such variations are known ; neither is 
common. | 

Green teeth.—Several cases are on record in which, subsequent 
to prolonged or intense jaundice during the first weeks of life 
(icterus gravis neonatorum), the teeth calcifying at that time 
have been coloured green on eruption; the staining is caused 
by the deposition of bile pigment from the circulation during 
their calcification. 

Histological examination ! of these teeth has shown that the 
stain appears in definite bands of colour in the dentine of teeth 
calcifying at birth ; and that the enamel has only a slight general 
stain, though that formed post-natally has a deeper stain. 

Pink Teeth.—Teeth varying from pink to deep red or mahog- 
any are found in cases of congenital hematoporphyrinuria (of 
Garrod), the colour being due to the deposition of pigment from 
the circulation during the calcification of the teeth. The pig- 
mentation occurs in the dentine and cementum only, and is not 
found in the enamel; both deciduous and permanent teeth are 
affected. As other porphyrins are found in the urine besides 
hemato-porphyrin the name porphyrinuria is now usually used 
for this condition, which is a congenital error of metabolism. 


1 P. E. Boyle and M. Dinnerman, Amer. Journ. Orthodont. Oral Surg., 1941, 
mevil, of 7. 


CHAPTER III 
Abnormalities in the Structure of the Teeth. 


Abnormalities in Structure may be divided into : 


(i) Those due to causes acting before calcification of the crown 
is complete. 


(ii) Those occurring after calcification of the crown is complete. 


Those of the second group are dealt with in the chapters 
treating of their causative factors. 
With two exceptions (mottled teeth and those associated with 


some cases of osteogenesis imperfecta) all the abnormalities — 


included in group (i) are coincident with abnormalities in form. 

On account of the fact that a tooth calcifies progressively 
from its occlusal surface to its apices, markings caused by inter- 
ferences with development as seen on the external aspect of a 
tooth are usually arranged transverse to the long axis of the 
tooth, and the position and extent of these markings informs one 
of the approximate age of the individual at and during which 
the etiological factor was active. 

The calcification of a tooth is not a continuous process, but 
is characterised by short periods of activity followed by intervals 
of quiescence, so that if the etiological factor is active only 
during a period of quiescence, the teeth may escape any 
interference with their development. 

In the past two different conditions have been taken as being 

resent in what is often called ‘hypoplasia’! of the enamel ; 
p ypop 3 
they are : 

: Hypoplasia. means under-development, and hence popularly defective forma- 
tion. With reference to the abnormalities in structure discussed in this chapter 
the use of this word is not altogether a happy one ; for instance, some of these 
abnormalities are defective in form but not in Calcification ; the converse is true 
of others, one is defective in neither and some vary 5 similarly, a tooth may be 
normal in form and calcification but diminutive in size, 7.e. under-developed and 
therefore hypoplasic—yet it is not usual to apply this term to diminutive teeth. 


The retention of this term in dental scientific nomenclature is therefore open to 
objection. 


i } 
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(a) Its irregular distribution or partial absence. 
(b) Its deficient calcification. 


Histological work repeatedly brings home the fact that quite 
often—indeed, in certain varieties it may be usually—each of ‘these 


conditions when present exists. separately ; for instance, many 


teeth with marked defective distribution of enamel (condition (a) ) 
are found histologically to have the enamel far more highly 
calcified than do apparently normal teeth of the same age, and 


many teeth where the enamel is apparently normal in bulk and 


distribution are histologically not so densely calcified as normally. 
It is commonly thought that these characteristic markings are 


due to faulty deposition of calcium salts, but it is far more 


probable that they are caused by deficient enamel matrix being 
produced for the calcium salts to be deposited in, and that the 
calcification in such matrix as is produced takes place primarily 
in the usual manner. The contours of the brown striz tend to 
confirm this opinion and lend weight to the view that deposi- 
tion of calcium salts in the enamel matrix may EE place via 
the pulp. 

In addition, we have little or no knowledge of the variations 
in stability of the salts which go to the make-up of enamel, 


_ whether it is densely calcified or not. 


The structural defects dealt with in this chapter are described 
as they occur when obvious to the naked eye, but in some cases 
the defects are in such minor degree that magnification may be 


required to see them; this has been termed ‘ microscopical 


hypoplasia.’ 
The abnormalities included under group (i) may be classified 


according to their etiology : 


> 


#j- 


(a) Trauma. 
ee a Infection (local). 
(a) Heredity. 
(b) Infection (producing a specific variety 
of defect). 
(c) Trophic disturbances. 
(d) Chemical imbalance. 
(e) Congenital causes. 


2. General causes 


The defect produced by trophic disturbances is by far the 
commonest variety. 
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(1) Abnormalities in Structure due to local causes. 

These almost invariably affect one tooth only. 

(a) Trauma.—The abnormalities in structure produced by 
this means are described in Chapter IX under the heading 
‘Traumatic injuries of the teeth’; they are known as dilacera- 
tions and also present cpnowuentiies in form. 

(b) Infection Inflammation and suppuration occurring in 
connection with deciduous teeth may interfere with the calcifica-_ 
tion of successional teeth; molars, being the most prone to 
caries of the deciduous teeth, most often cause this condition, and 


a b c 
Fic. 50.—a, b, c: Local defects of Fic. 51 .—Maxillary 
mandibular premolars, specimens permanent canine 
from different mouths, each being with markings of 
the only defective tooth in the defective forma- 
dentition of which it formed a tion arranged 
unit, and due to a diseased de- vertically. (E.8.) 


ciduous predecessor. (EK. 8.) 


(From Bennett’s ‘ The Science and Practice of Dental Surgery ’“— 
Oxford Medical Publications.) 


the mandibular second premolar is most often affected, though 
any permanent tooth may be affected by its deciduous predecessor. 

The appearance of the affected teeth differs widely. (fig. 50) 
and depends on the degree of interference with their calcification 
and the stage of development reached when the interference 
took place. The enamel may be slightly pitted at the part 
forming when the interference took place, or it may be very 
faulty, discoloured, decreased in thickness, pitted and grooved, 
or even absent in parts; the dentine may contain many inter- 
globular spaces, and the roots also may be stunted. Occasionally 
there is constriction at the part which was forming when the 
interference was most active, and the shape of the tooth some- 
times indicates that the portion calcified before the interference 
took place was pushed to one side, so that on the completion of 
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calcification a form of dilaceration is found. Sometimes calci- 
fication may be so interfered with that the apex never closes and 
the tooth ends in a widely expanded portion. (See also p. 291.) 

Rarely the defectively formed part may be limited to one 
aspect of a tooth only (fig. 51), the junction of the normal and 
defective portions showing as a vertical line. Such condition 

- may be caused when the etiological factor is strictly localised and 
of long standing. 

Local structural defects very rarely occur in the deciduous 
dentition. Two cases have been recorded by A. T. Pitts; in 
one, a maxillary second molar failed fully to erupt, the crown was 

dwarfed and cone shaped ; in the other, a maxillary first molar 
had the anterobuccal portion affected ; there had been a sinus 

in the region of this tooth three weeks after birth, the tooth 
erupting at six months. 
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(2) Abnormalities in Structure due to general causes. 


(a) Hereditary defects.—There are two forms of hereditary 
defect : 


General hereditary defects. 
The unerupted teeth in Cleido-Cranial dysostosis. 


Neither is common. 


General hereditary defective formation (Hereditary Opalescent 
Dentine) of the teeth is a rare condition. It differs considerably 
in degree, and in all cases there is a partial absence of the enamel ; 
in the mildest forms the enamel is well formed but shows numerous 
shallow pits. Both deciduous and permanent teeth are usually 


affected. In one case under observation this condition was - 


present in two children, the father, and the grandmother. 

With an increase in the deficiency of the enamel, the teeth 
may appear of a dark brown colour (fig. 52). A case of this 
character was recorded by S. Spokes.1 There were grooves in 
the long axis of the tooth, and in some places there was a total 
absence of enamel, while in other places the enamel was present 
in irregular patches. The family history of the patient revealed 
the fact that a similar condition existed in many members of the 
family, and that the deciduous as well as the permanent dentitions 
had been affected. The character of the teeth was examined in 
forty-two individuals extending over four generations, of whom 
twenty-three had defective enamel. | ' 

An account of a family exhibiting this type of defect 
was recorded by J. G. Turner,2? who was able to trace the 
condition through five generations. Of the fifty individuals com- 
posing the table, twenty-one showed the abnormality (fig. 53). 
The abnormal condition was always transmitted through ab- 
normals. The defect took the form of a stunting of the teeth 
accompanied by marked defect of the enamel, both the deciduous 
and the permanent dentitions being affected. The number of 
teeth varied in the different individuals. The earlier formed 
teeth were most affected and in all the cases the third molars, 
when present, had a normal covering of enamel. } 

In extreme degrees of this condition (fig. 54) the dentine is 
unable to withstand the force of attrition and rapidly becomes 


1 Trans. Odonto. Soc., June 1890, 229. 
2 Ibid., xxxix, 137. 
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worn down to the gum margin ; it then appears dark brown or 
amber-yellow and semi-transparent. The reason for this latter 


Fie. 52.—Teeth from a case of general hereditary defective formation. 


appearance is explained by the histological findings. The sec- 
tion (fig. 55) is a mesial section made from a premolar from a 
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Fie. 53. (Turner.) (From Trans. Odonto. Soc.) 


_ female aged seventeen, and shows that nearly all the dentine 
" tubes are entirely occluded, and their contents calcified to such 
: an extent (probably in response to thermal and other stimuli on 
the exposed dentine) that their refractive index has approxi- 
mated that of the dentine matrix and so rendered the dentine 
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very translucent, so that the tubular structure of the dentine is 
seen with difficulty, and only in the root portion does one find 


Fie. 54, (From the Royal Dental Hospital Reports, 1910.) 


o 


an occasional patent tubule ; in addition, the stimuli apparently 
caused the pulp to continue forming dentine without any break 
in its continuity, so that the pulp chamber in the coronal portion 
is entirely obliterated and almost so in the root. J. H. Mummery 
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has recorded from the teeth illustrated in fig. 52, that the enamel 
structure was dense and hardly penetrable by fuchsin, which 
seems to imply that it was hypercalcified. | 

These teeth are much softer than normal when sections 
are ground for histological examination. According to Hodge ! 
and others the bony skeletal system is normal in these cases, 
as also is the saliva with regard to its chemical and bacterio- 


Fie, 55.—Photo-micrograph of a ground section of a mandibular premolar from 

~ a case of general hereditary defective formation. Female, aged seventeen 
years. The pulp-cavity is entirely obliterated except in a small portion 
of the root, the dentine is so highly calcified as to show hardly any trace 
of tubules and then only by careful focussing; those tubules seen, which 
are in the root, are almost the only ones remaining patent ; the main mass 
of dentine appears almost structureless. (E. S.) (From Bennett’s ‘The 
Science and Practice of Dental Surgery ’—Oaford Medical Publications.) 


logical content, and the only difference they can find in indi- 
viduals -possessing these teeth is the high plasma phosphatase 
value in the children; in the adults the values are 5 to 7, 


which is normal, but in children aged from eleven to sixteen 


the values range from 9-5 to 17-5, and in those aged from 
three to nine years from 18 to 25, or three times the 
normal for children. Curiously other children in the affected 
families but who possessed normal teeth also showed this 
bnormality. 


1 See Journ. of Heredity, 1938, xxix, 359, and Journ. Amer. Dent.) Assoc., 
1939, xxvi, 1663. 
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A high plasma phosphatase value also occurs in adult and 
infantile rickets, osteitis fibrosa and osteogenesis imperfecta, in 
all of which bone deficiencies of one form or another occur. 

‘The defect occurs as a typical dominant and is not sex linked, 
and those possessing the defect when mated to normals transmit 


the defect to about half their children, as has been seen in the - 


earlier record of cases on page 44. ; 

The dentine is stated to have a high water and a low inorganic 
content, but the percentages of calcium and phosphorus normal ; 
chemically it is said to resemble compact bone rather than 
normal dentine. : 

Such enamel as is present is also translucent and has a bluish 
or greyish appearance. ‘The cementum is normal. — 

In many respects these teeth resemble those found in some 
‘cases of osteogenesis imperfecta (see p. 65) and the possibility 
occurs to‘one that their occurrence may be part of an incomplete 
syndrome of that disease. a 

It is possible that there are other variations of this condition, 
or other conditions in some respects similar, but unrelated to it ; 
for instance the following two cases have been seen (EH. 8.) : a girl 


—— eS oe a 


of eighteen, with the full dentition for her age, having the enamel _ 
of all teeth freely pitted on all aspects, but no opalescence or .~ 


abnormal attrition ; and a boy of fourteen having markedly trans- 
lucent teeth with bluish enamel, but the enamel normal in amount 
and distribution ; no other abnormality could be elicited in either 
case. A high degree of translucency of enamel and dentine has 
also been seen in some, but not all, cases of osteitis fibrosa diffusa 
(hyperparathyroidism). : 

“ The unerupted teeth in Cleido-cranial dysostosis. This disease 
being hereditary presents another, but rare, form of hereditary 
defect in the unerupted teeth. : 

These teeth have been described by M. A. Rushton, who 


suggests that they are compression forms, the compression being — 
caused by the non-absorption of the bony crypt to allow for the | 


proper growth of the contained tooth, so that the crowns tend 


towards a more conical or spheroidal shape and have the enamel | 


ridged and pitted in places; the roots are not so evenly curved 
as in normal teeth and have sudden small changes in their 
direction (fig. 56). In these particular cases the condition is 
hereditary, but as Rushton points out, ‘the abnormalities found 


1 Brit. Dent. Journ., 1937, lxiii, 641. 
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in the unerupted teeth in the dysostosis are the same as those 
often seen in unerupted peeth, including supernumerary ones, in 
otherwise normal persons,’ and suggests that the mechanism may 
be the same in both cases, though in the latter the bony abnor- 
mality may be local, and occasionally, though not necessarily, 
hereditary. 

(6) Infection (producing a ‘specific variety of defective forma- 


Fie. 56.—Unerupted premolars from a case of cleido-cranial Gysontaais showing 
root distortion. ‘The crown of the tooth on the right has a deep enamel 
defect and appears compressed when seen from the occlusal aspect. (M. A. 
Rushton.) (From Brit. Dent. Journ.) 


tion).—Congenital syphilitic infection is the only infection known 
to produce a specific abnormality in the structure of the teeth. 

The permanent teeth affected are usually the maxillary and- 
mandibular incisors ; less frequently the first molars, occasionally 
the canines, and rarely the premolars. 

_ Many congenital syphilitics have macroscopically normal 
teeth, but in cases where the teeth are typically affected the 
appearances are almost pathognomonic. 

A few cases have been recorded in which the deciduous teeth 
are said to have been affected, but the authenticity for such 
statements makes them of doubtful value, and caries of the 
incisal edge may simulate the specific appearance ; probably 
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they escape being affected because abortion usually results if 
the infecting agent is active when these teeth are calcifying. 

The affected teeth are sometimes of a ‘muddy’ colour, but 
may be normal. 

Syphilitic incisors (‘Hutchinsonian incisors’) are small barrel- 
shaped teeth and are usually spaced (fig. 57). ‘The long axes of 
the maxillary first incisors often tend to converge towards their 
incisal edges, and the alveolar portion of the jaw in this region 
is often imperfectly developed. The teeth are generally affected 
symmetrically, but exceptions occur, for example, when one 
incisor is perfectly formed and the other presents the typical 
syphilitic form. 7 


Fria. 57.—Model showing syphilitic maxillary first incisors. 
(G. G. Campion.) 


On the eruption of a normal incisor tooth, the cutting edge is 
surmounted by three tubercles separated by two shallow notches ; 
the tubercles rapidly become worn down by attrition, so that the 
cutting edge soon appears to be quite straight. In the syphilitic 
tooth the outer tubercles are well marked, but the central tubercle 
is badly developed or absent, and the effect of attrition is to 
produce one central notch between the two outside tubercles. 
The second incisors are not always affected by syphilis, the first 
‘incisors being considered by Jonathan Hutchinson as the “ test 
teeth. ; fe . 
The deformity of syphilitic canines shows itself by a circum- 
ferential notch near the cutting edge or point of the crown. 
Syphilitic molars, like the first incisors, are smaller than normal. 
They are dome-shaped, and the crown surface is of an irregular 
pattern, instead of having well-developed cusps (see fig. 58). 
They are sometimes known as ‘ Moon’s molars.’ 
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The premolars, which are only rarely affected, are smaller 
than normal and have a stunted and domed appearance with 
little or no enamel at the tips of the cusps ; the domed appearance 
is comparable to that of the permanent first molar. 

’ The Treponema pallida is to be found in the dental follicles 
in proximity to the vessels and their walls. Fig. 59 is from a 
paper by Pasini.1 

Cavallaro, in an exhaustive paper on the Relation of Syphilis 
to Dentition,? at first denied, but later (1925) confirmed the 


(a) (b) 
Fie. 58.—The syphilitic molar (a) is shown in contrast with a normal-shaped 
molar (b)—both slightly enlarged. There was a typical history of con- 
genital syphilis. (G. G. Campion.) 


discovery of Pasini that the T'’reponema pallida is to be found in 
the dental follicle. He shows that a curious modification of the 
lower ends of growing teeth can often be demonstrated in the 
form of a constriction of the dental papilla which clinically 


- corresponds to the atrophy of the tooth cusps so often seen. He 


states that at this part certain changes can be noted in the pulp 
tissue, the nuclei are better stained, and the infiltration of the 
embryonal cellular elements is more intense. He also has found 
in the dental follicles the following alterations—namely, endo- 
vasculitis, perivasculitis, and hemorrhage. In addition to the 
changes in the follicle already referred to, he finds certain histo- 
chemical alterations in the enamel and dentine. 

Hill® examined many sections of developing teeth from nine 
congenital syphilitic full-term foetuses, but was unable to find the 
organism ; possibly the fact that many congenitally syphilitic 

1 La Stomatologia, November 1908, 5. 


2 Dental Cosmos, November and December 1908 ; January and February 1909. 
3 American Journ. of Path., September 1931. 
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children do not have the teeth affected may account for this, 
though he found it in the livers of six of them. 

Cruikshank 1 suggests that the maldevelopment of the central 
tubercle of the Hutchinsonian incisor is consequent on the specific 
vascular obstruction, and found that of all congenitally syphilitic 
children 28 per cent. show the dental stigmata in these teeth, 


Fia. 59. 


(a) Odontoblasts of irregular shape and distribution. 

(b) Polygonal cells’ . 

(c) Round cells of the dental papilla. 

(d) Fusiform cells ; 

(ec) Treponema pallida situated in the gelatinous tissue of the dental papilla. 

(f) Treponema pallida situated in the lumen of a capillary and partly attached 
to the endothelium. 


though Nabarro found only 15 per cent. and Hissard under » 
6 per cent. The notching when present is demonstrable by 
X-ray before eruption. Mandibular first incisors showed the 
stigmata in 5 per cent., canines in 4:5 per cent. and permanent 
first molars in 7 per cent. of all cases. ) 

If anti-syphilitic treatment is carried out very shortly after 
birth no dental stigmata develop, but if from age one to two 
upwards they may appear. . 

According to Davis ? untreated syphilitic mothers bear 


1 ZL, G. Cruikshank, Proc. Roy. Soc. Med., 1938-39, xxxii, 343. 
2 M. L. Davis, Archives of Pedriatics, 1938, lv; 590. 
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about 20 per cent. normal non-syphilitic children, the remaining 
80 per cent. being represented by abortions, stillbirths and living 
syphilitic babies. | 

If syphilis is recognised and treatment started before the’ 
fifth month of pregnancy foetal infection can nearly always be 
prevented, and even when treatment is started later the incidence 
is considerably reduced. It seems probable that the younger 


Fic. 60.—Photo-micrograph of ground section of maxillary permanent first molar 
affected by congenital syphilis, showing partial obliteration of the normal 
amelo-dentinal junction by the brush-like protrusion of the dentinal tubules 
into the enamel. A part of this section only showed a trace of interglobular 
spaces, which are not here seen. (E.S.) (From Bennett’s ‘The Science and 
Practice of Dental Surgery ’"—Oxford Medical Publications.) 


placenta is impervious to the passage of spirochetes and that 
it is the erosive changes about the middle of pregnancy that make 
it permeable to them. 

It has been said that syphilitic teeth are poor in structure 


and therefore readily attacked by caries or quickly worn by 


mastication. Many patients, however, seen with characteristically 
syphilitic teeth do not confirm these statements. 

Histologically, Leon Williams has found that the enamel is 
very faulty, and that the dentine contained interglobular spaces _ 


‘in abundance; one’s own findings by no means confirm this 


(fig. 60), interglobular spaces may hardly be present at all, nor 


~ 
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does there seem to be much difference in the structure of the 
enamel though it is less in amount, but the amelo-dentinal 
junction is far from normal and may present an appearance 


Fic. 61. (London Hospital Dental Museum.) (E.S.) 


of dentine fibrils forming brush-like terminations, so -masking 
the line of junction of the two tissues. 

Occasionally a defect due to trophic disturbances may be 
superimposed on a syphilitic defect. The writer has seen two 
such cases (fig. 61). 

The diagnosis of syphilitic teeth—Syphilitic incisors must be 
diagnosed from (a) trophic defects in incisors, where the deformity 


Fic. 62.Female, age 7, showing developmental (non-specific) notches on the 
incisal edges of the four maxillary incisors. (EK. 8.) 


is confined to the edge and the central portion wears down more 
rapidly than the side. (b) A notch not infrequently seen on the 
incisal teeth of women, which is caused by the sudden impact 
of the teeth when cotton, etc., is bitten through instead of being 
cut. The teeth, however, are otherwise normal in shape. 
(c) Developmental notches, apart from the depressions normally 
occurring between the three or more tubercles normally seen on 
the cutting edges of incisor teeth, may also occur (fig. 62). The ~ 
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notch produced upon the teeth by the use of a clay pipe ought 
not to be mistaken for a syphilitic notch, as it is altogether 
different in character and always involves at least three teeth, 
two in one jaw and one in the other (fig. 63). The diagnosis of 
congenital syphilis can also be confirmed by the presence of other 
lesions, such as scars radiating from the angles of the mouth 
(rhagades), dusky-coloured skin, Parrott’s nodes on the forehead, 
broad depressed bridge of nose, interstitial keratitis, and patches 


Fic. 63.—Abrasions formed by clay pipe smoking; that on the patient’s right 
involved four teeth. There were other similar abrasions on the left side in 
front of and behind the maxillary canine. The patient’s occupation was 
selling clay pipes and he advertised his wares by holding several in his teeth 
simultaneously. (E. 8.) 


of alopecia; the Wassermann and Kahn reactions should always 
be tested if doubt exists, though their accuracy is doubtful after 
the first decade. 

It is well to remember that the diagnosis of congenital syphilis 
by no means rests upon the presence or absence of these teeth, 
for they are only met with in a small proportion of cases. H. Moon 
has suggested an explanation of the deformity. He believes that 


“the peculiar shape results from a stunted development of the 


first formed portion of dentine—in other words, a dwarfing of the 
cusps ; and that the single central notch on their cutting edge is 
due to a greater diminution in the size of the central than the 


lateral lobes.’ 


Pfliiger 1 and others have suggested that the characteristic 
1H, Pfluger, Disch. Zahn. Mund. Kieferh., 1936, 3, 293. 


54 DENTAL SURGERY AND PATHOLOGY 


shapes of syphilitic teeth may be due partly to their being com- 
pression forms, brought about by inflammatory processes in the 
surrounding tissues, the slow calcification of the predentine, and 
the non-absorption of their bony crypts to-allow for the proper 
growth of the contained tooth germs, and this view is supported — 
by their occasional later eruption. 


The lesions on the teeth caused by syphilis are usually found 
on the incisors and first molars of the permanent series, and this is 
to be attributed to the fact that the maximum intensity of the 
virulence is during the last months of intra-uterine life and the 
first three months of extra-uterine life, which is the period when 
the affected portions of those teeth are forming. Welander ! 
reports a case of a lad who acquired syphilis when between three 
and four months of age from his nurse. In this patient, the teeth 
characteristic of syphilis were present. The second and third 
molars have not been recorded as being affected by congenital 
syphilis. 

It is not uncommon to find that there is deficient bony 
development in the anterior maxillary region, so that a condition 
of anterior open bite exists. | 


(c) Trophic disturbances.—The great majority of cases of 
structural defects in teeth are caused by this means ; it causes it 
in both the deciduous and permanent dentitions. It is more 
convenient to deal with them as they occur in the permanent | 
dentition first. | 


- Permanent dentition.—Defects due to trophic disturbances 
during the calcification of the teeth are common among all grades 
of society, but their incidence varies among different groups. 
Among children who are well cared for the incidence is as low as 
4 to 5 per cent., among others it may rise to as high as 15 per cent., 
but the incidence and the severity of its effects appear to be getting 
less as the increased knowledge of the nutritional requirements of 
very young children is put into practice. 


By trophic disturbances is meant any cause apart from those 
covered by the other headings in this classification, which may 
interfere with the normal growth of the individual. Such causes 
arise from a variety of factors and are mostly transient, their 
period of activity varying from a few weeks to several years. 
These causes are : 


1 Nord. Med. Archiv, xxvii, No. 3. 
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(i) Food deficiencies. 
(ii) General infection. 


Defects due to trophic disturbances mostly affect those portions 
- of teeth which are calcifying during the earliest years of life, and 
the cause, unless it is a very transient one, may affect the de- 

_ velopment of the individual as a whole. It is therefore the food 
deficiencies and illnesses of those earliest years which concern 
us in so far as they may affect the structure of teeth, though 
- occasionally one finds that portions of teeth are affected which do 
not calcify till five years or even more have passed. 

(i) Food deficiencies —The ideal food for the first nine months 
‘or more of a child’s life is that which nature provides, and the 
- adequacy of that secretion depends in turn on efficient maternal 
feeding. Many children, however, for one reason or another, 
are hand-fed ; some, on milk foods made to simulate their natural 
food ; others, on foods containing an excess of starchy and 
farinaceous material. Sometimes these artificial foods are not 
readily assimilable and so give rise to gastro-enteritis. The 
digestive capabilities of children vary considerably, and a diet 
which one child assimilates readily will cause gastro-enteritis in 
another. Besides this, other not readily assimilable substances 
may be present in the artificial food or there may be an absence 
of necessary chemicals or vitamins, or both, so that, even if no 
digestive trouble occurs, there is a deficiency of growth-producing 
factors which may be reflected in deficient formation and cal- 
cification of the teeth. 

Such interference with the metabolism and development of 
_ the child if prolonged may produce scurvy or rickets, though other 
factors, such as absence of sunlight (in particular), fresh air, and 
exercise are ancillary to the production of this latter disease. It 
may be thought that rickets does not occur so early in life as to 
affect those portions of the teeth which are commonly marked ; 
Preston Maxwell,! however, has shown that inadequate diet during 
pregnancy may result in foetal rickets and that the deciduous teeth 
in such cases may be defective on eruption after birth ; the cause 
may be present from the earliest years, but not perhaps in suffi- 
cient intensity to produce the typical diagnostic signs of rickets 
for several years, after which its cumulative effects may be more 
readily seen. Any or all such deficiencies and disturbances may 


1 Proc. Roy. Soc. Med., xxviii, 265. 
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cause trophic defects, of different degree, according to their 
severity, and of different extent according to their duration. 


Fia. 64.—Defective maxillary incisors, canines, and first molars from the mouth 
of a patient who had suffered from rickets. 


Coincident with interference with the formation and calcification 
of the teeth is interference with the calcification of bone, osteoid 
tissue in some measure replacing bone. 

(ii) General infection—Any infective disease occurring while 
the calcification of the teeth is in progress may interfere with 


Fic. 65.—Examples of defective maxillary first incisors. 


their normal development. Epidemic gastro-enteritis (summer 
diarrhcea) until recently was one of the commonest infections to 
which children were subject in the first twelve months of life, and 
there can be but little doubt that it was a common cause of 
trophic defects. 

Acute infective fevers, such as scarlet fever, measles, or diph- 
theria, are well-recognised causes, and any other acute infective 
illness must also be regarded as a possible cause. 
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The teeth involved (figs. 64, 65, 66, 67)—The permanent 
incisors, canines, and first molars are the teeth usually involved in 


Fic. 66.—Examples of defective maxillary first molars. 


severe cases. Occasionally the premolars are involved as well, or 
they alone may be involved; rarely the second and still more 
rarely the third molars have been involved. 

The extent to which the teeth are involved.—Those parts of 
the teeth which are calcifying during the period of trophic dis- 


= 


Fie. 67.—Examples of defective mandibular first molars. 


turbance are the parts affected, and the degree to which they are 
affected is commensurate with the severity of the disturbance. 
The macroscopical appearances vary according to the extent 
and degree of defect present. In mild cases, the surface of 
the enamel presents opaque white patches intermingled with 
“normal enamel, producing a mottled appearance which often 
_ becomes unevenly stained later on. In more severe cases there is 
pitting and grooving of the enamel of varying depth and extent, 
or the enamel may even be absent in places and the surface of the 
crown irregular, rough, and pigmented ; incisal cutting edges may 
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be uneven and jagged, and the cusps of the first permanent molars. 
sharp and spiky. 1s 

In defects caused by short acute illnesses a single row of 
pits or an encircling groove may be found transverse to the 
long axis of an otherwise normal crown. The occurrence of 
several such rows or grooves may be caused either by separate 
acute short illnesses, or by exacerbations or other illnesses oc- 
curring during a prolonged trophic disturbance such as rickets. 
An acute short illness does not necessarily cause a defective 


« 


Fic. 68. (E. 8.) 


marking on a tooth, as the illness may have occurred during 
one of the periods of quiescence in its calcification. One. very 
remarkable, constant, and so far unexplained fact concerning 
this variety of defect is that the portion of enamel*at the neck 
of the tooth is always apparently normal. 

Histologically the enamel is thinner than normal and laid 
on unevenly ; in severe cases it may even be absent over 
pits and grooves, and there it shows a rounded contour where 
it rather suddenly fades to absence ; the brown strize of Retzius 
follow such abnormal contour instead of their usual sweeping 
curve ; and so are irregular and may even coalesce in places 
(fig. 68). 

Normally, the brown striz are not parallel to either surface 
of the enamel, but as they represent what was once the external 
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surface of the forming enamel, they. bear a definite relation 
to it. | 
Striation of the enamel prisms is said to be more marked than 
normal, but though this may sometimes be the case it is by no 
means always so and, indeed, frequently the reverse occurs. 
Similarly the brown striz are said to be more marked, and 
though this sometimes is so it is by no means, constant. 


Fia. 69.—‘ Hypoplasic’ dentine permeated with silver nitrate. The tubules and 
their branches immediately around each ‘space’ appear not so permeable 
as elsewhere. (KE. S.) 


Nasmyth’s membrane has been described as being thick- 
ened in the pits and crevices; J. G. Turner considers this to 
be in part due to the presence of uncalcified or semi-calcified 
enamel, but it is probably also (or alternatively) due to its being 
well protected from the wear of attrition at those points. 
Experimental permeation of such enamel by stains and silver 
salts from the pulp aspect demonstrates that it is often not so 
permeable via the interprismatic substance as enamel from 
apparently normal teeth of the same age; this indicates that 
though the enamel is small in amount and uneven in distribution 
it is more highly calcified than normal. 
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The dentine shows. interglobular 1 gpaces, relatively few in 
a mild case but of wide extent in severe cases, adjacent to, but 
never at, the amelodentinal junction ; when the cause has acted 
intermittently they are sometimes arranged in rows (fig. 70), 
which indicate the extent of calcification which had taken place 
when the causative factor came into action. 

Deciduous dentition.—Trophic defects occur in the deciduous 
dentition, but are rarer. Preston Maxwell ? in a valuable paper 
on adult and foetal rickets has shown that inadequate diet during 
pregnancy may result in foetal rickets, and that the deciduous 
teeth when they erupt may be defective. It is only logical to 
infer that other chemical or vitamin deficiencies in the maternal 
diet may have alike result. Kingston Barton found the incidence 
to be about 2-5 per cent. and occurring in hand-fed children only ; 
he examined 202 children, 67 of whom were hand-fed. A. T. 
Pitts, examining 4,000 children, found it in 15 cases only, or 0-37 
per cent. Usually all the deciduous teeth are involved, but 
chiefly the canines and second molars, which one would expect 
to be, affected more by post-partum conditions as they are 
developed a little later than the others. The causes are similar 


1 The incidence, reason for, and position of interglobular spaces is of great 
interest and, at the moment, by no means understood. They are regarded by 
some as being pathological, and to the extent that they are increased in trophic 
disturbances this impression is certainly created, but the facts that they only 
rarely occur in the roots of teeth (save in cases of dilaceration) and never in 
contact with the amelodentinal junction in spite of severe experimental trophic 
disturbance (vide M. Mellanby’s various papers), do not bear this out. Moreover, 
the fact that they occur normally in some marsupials, cheiroptera, ungulates, 
cetacea, and possibly other mammalian orders, seems to indicate that their 
incidence in man may be similar ; they seem to occur universally in young human 
teeth in civilised communities, but become obliterated as age and wear advance, 
though sometimes a sign remains that they have been present. Histological work 
on such dentine (in man) seems to indicate that they may be an alternative 
means of nourishment to the dentine, as the dentine tubes and their branches 
immediately surrounding such spaces are almost or quite impermeable to diffused 
reagents, so that there is, apparently, an area of hypercalcification immediately 
around interglobular spaces (fig. 69). 

The fact that the position of the spaces under ordinary circumstances is so 
constant, i.e. } to 4, of the distance from the amelodentinal junction to the 
pulp chamber, in se 2 mammals besides man, seems to indicate their normality. 
In eithe 
should vary so as to seeds, only that portion of tooth which was calcifying when 
.such disturbance took place, but it does not. 

2 Proc. Roy. Soc. Med., xxviii, 265. 


4 


ABNORMALITIES IN THE STRUCTURE OF THETEETH 60a 


to those causing trophic defects in the permanent teeth, and 
may in the first place act through the mother particularly during 
- the later months of intra-uterine life. 

Other associated conditions.—Lamellar cataract is frequently 
associated with defective teeth. N. G. Bennett found the 
tooth abnormality associated with twenty-two out of twenty-six 
cases of lamellar cataract. | 

The Birth Line (Neonatal Line).—Rushton 1 has pointed out 
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that in sections of deciduous teeth there is a definite contour 
line which indicates the junction of the prenatally and post- 
natally formed enamel, and has named it the birth line. From 
later investigation ? of sections placed between crossed Nicol 
prisms he concludes: ‘ that during the neonatal arrest of growth 
calcification of prisms proceeds to a high degree, but calcification 
of interprismatic substance is low or is of an unusual kind, and 
that this “‘ fault’ in the line is not afterwards repaired.’ He 


1 Dental Record, 1933, liii, 170. 
2 Brit. Dent. Journ., 1939, Ixvii, 1. 
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also shows that other and more externally placed lines may be 
found indicating the approximate dates of illnesses or periods 
of impaired health. 

Kronfeld and Schour } have shown that a neonatal line may 
also be seen in the dentine, though the line in the enamel appears 
to be the more obvious. They also showed that in cases of birth 
injury the line in the enamel may be emphasised. 

It seems clear that these lines indicate a break or interference 
in the continuity of calcification, probably of a trophic nature, 
and so may be regarded as a microscopical form of ‘ hypoplasia,’ 
especially when emphasised by injury at birth, or, as in the case 
of later lines, by illnesses. 

The Teeth in Scurvy.—There is a form of structural defect of 
_ trophic origin which occurs in dentine and is due to deficiency or 
absence of vitamin C. It is not yet clear to what extent, or how, 
such deficiency may affect calcification of the teeth of man, 
though it is well known that young children may suffer from 
scurvy and relatively commonly from sub-scurvy. As these 
effects are only produced during the formative stage they are 
best seen in rapidly growing teeth of persistent growth, and so 
have been studied intensively in guinea-pigs, animals particularly 
responsive to absence or deficiency of this vitamin. 

In conditions of scurvy Hojer ? describes the earliest change 
in the teeth of this animal as being in the odontoblast layer, these 
cells become shorter, more rounded, and lose their regular layer 
arrangement by tending to curve inwards towards the centre of 
the pulp; the layer is then split by the cells secreting a hard 
substance between themselves, and the odontoblasts are then . 
transformed into or replaced by osteoblasts in bony canals. 
There is also a widening of the dentinal tubes in the dentine 
formed before the commencement of scurvy. 

Instead of new dentine forming new bone is formed internal 
to the already existing dentine, and this, if the animal does 
not die but is kept alive by subnormal doses of vitamin C, may 
permeate the whole pulp. (Figs. 71 and 72.) There is an early 
hyperemia of the pulp, and sometimes there are haemorrhages. 

The new pulp-bone is of a spongy, porous character, and its 


1 Journ. Amer. Dent. Assoc., 1939, xxvi, 18. 
2 Acta Paediatrica, Uppsala, 1924, Supp. iii, 38. 
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formation is followed by atrophy and resorption of the pulp 
tissue. 

If the vitamin dosage is increased to the extent of the healing 
of the scurvy lesions, the pulp-bone becomes reorganised into 


pe. od. 


am. bl. 


Fic. 71.—Cross section of normal mandibular incisor of guinea-pig. j., jaw bone; 
pe. od., periodontium ; c.m., cement membrane; d., dentine; pred., pre- 
dentine ; od. bl., odontoblasts ; pu., pulp; am. bl., ameloblasts; v., blood 
vessels; ¢., enamel. (From ‘Studies in Scurvy,’ J. Axel Héjer, Acta 
Pediatrica, Vol. III (Supplement), Uppsala, 1924.). — 


irregular dentine, osteodentine, with bone canals and dentinal 
canals. (Fig. 73.) 

In sub-scurvy—the form which is more common in man— 
the effects are similar but not so pronounced, and the changes do 
not deviate so far from the normal. 

(2) Chemical Imbalance—Mottled teeth.—This condition has 
been fully described by F.S. McKay and G. V. Black. The defect 
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of the enamel consists of ‘ minute white flecks or yellow or brown 
spots or areas, scattered irregularly or streaked over the surface of 
the tooth, or it may be a condition in which the entire tooth sur- 
face is of a dead paper-white like the colour of a china dish. In 
many cases the surface of the tooth is dotted with irregular, 


pe. od. 


—p.b. 


ost. bl. 


Fic. 72.—Well-marked scurvy, 46 days. Cross section of mandibular incisor of 
guinea-pig. Pulp-bone (p.0.) fills the pulp ; ; ost. bl., osteoblasts ; pe. od., perio- 
dontium. (From ‘ Studies in Scurvy,’ J. Axel Hojer, Acta Peediatrica.) 


shallow pits, which are usually darkly discoloured because of the 
lodgment of debris. Any or all of the teeth may be mottled or 
certain groups only ; or the area of some teeth either above or 
below a certain point may be mottled, and the rest of the enamel 
of such teeth be practically normal.’ 

The essential malformation is a failure of the cementing sub- 
stance between the enamel rods on the outer one-fourth to one- 
third of the surface of the enamel. In about 40 per cent. of the 
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cases a colouring matter—named by Black ‘ brownin ’—is 
formed in place of the cementing substance. This discoloration 
is not present when the teeth erupt, but gradually makes its 


ost, d. 


Haw. can. 


Fic. 73.—Healing scurvy. Cross section of mandibular incisor of guinea-pig. 
Osteodentine (ost. d.) fills the pulp. Hav. can., bone canals. (From ‘ Studies 
in Scurvy,’ J. Axel Héjer, Acta Peediatrica.) 


appearance and is usually located on the labial aspects of the 
anterior maxillary teeth.1 


1 Normally there appears to be a greater permeability (tubularity) of the 
enamel of very newly erupted human teeth from the outside for about } or a 
_ trifle more of its thickness ; the permeability of this area soon becomes uneven 
and patchy, and eventually the area becomes hypercalcified ; it is in this portion 
apparently that the colouring matter in ‘mottled teeth’ is deposited. All 
evidence at the moment is that the extra deposition of calcium salts in this area 
after eruption takes place from the pulp, unless such interprismatic area is of the 
nature found in mottled teeth, when it appears to be penetrated by stains from 
the outside. A similar area is found in young marsupial teeth and, very notice- 
ably, in the enamels of many. fish.—E. S. 
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This defect of the enamel was met with in certain well- 
defined areas in the Rocky Mountains, and occurred only in those 
individuals who were born in any of these areas or who had lived 
there continuously during the period of enamel formation. A 
similar condition is found in Braintree and other localities in 
Essex and also in parts of Somerset and other parts of the United 
Kingdom. It is now said to occur in many districts in the 
United States and in parts of Italy. The writer has seen this 
mottling affecting every tooth in the permanent dentition of a 
young woman born and’ bred in Braintree, though its usual dis- 
tribution is as described by McKay and Black.. . 

In a paper by N. J. Ainsworth? on the frequency and dis- 
tribution of this condition at Maldon, in Essex, and the sur- 
rounding district, it was found that there was an excess of fluorine 
in the water supply of the localities where it occurred, and. this 
writer otherwise confirmed the findings of McKay and Black. } 
Following on this Bowes and Murray,” working on Maldon teeth, 
state that typical mottled teeth can occur when the fluorine in 
the water is two parts per million, and that Maldon water contains 
five parts per million; and that mildly mottled teeth from a 
fluorine area do not differ much in composition from non-mottled 
teeth, but that the quantity of fluorine is definitely greater than 
in the controls, there being half as much again in the enamel and 
three times as much in the dentine. The results of their analyses _ 
are as follows :— 


REsuutTs oF ANALYSIS. COMPOSITION OF MALDON ENAMEL AND DENTINE 
COMPARISON WITH CONTROL TEETH. 


: Enamel - Dentine 
——iuiwum ———". ————<$<<< $1 
Mottled Non-mottled Mottled Non-mottled 
Nitrogen ... 0-3035 percent. 0-156 percent. = — — 
Calcium ... 37-01 he 37:07 Me 28-4 per cent. 27-79 per cent. 
Phosphorus 17-24 z 17-22 x 1325S Me Ss 13-81 e. 
CO, veoh ee - 1-952 a 3° TOS". sar. 6 ao oh ess 
CO, after 
ashing ... 0:55 ae 0-54 Ke Nil Nil 
Magnesium 0-371 + 0-464 4 0-907 ,, 0-835 _ —si,, 
Fluorine ... 0:032 J 0-025 bs 0-073. ,, O° O25 cy ss 
Ca/P ci Bs 2-153 a AEE se a 2 Ole es 
Ga/CO;" >... Last? fs 18-99 5 7°48 Cs, 8-75 Ss 
P/CO, we «67° 345 3 8-8 * a Oiler 4-15 ‘ 
Ca:P:CO, 10: 6-04: 0-56 10:5°99:0-48 10:6-17:1-22 10:6-12:1-04 
(molar) : : . 


1 Brit. Dent. Journ., September 1933. 2 Toid., 1936, lx, 556. 
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By analogy with what takes place in the teeth of rats fed with 
sodium fluoride they conclude that the possible cause of the 
whiteness, which is present before discoloration, is lack of, or 
abnormal distribution of, iron in the enamel. 

According to T. G. Nit mottled teeth occur in those parts of 
China, notably Chekiang, where fluoride deposits occur; this 
author states that ‘the fluorine content of foodstuffs grown 
near a fluorite mining area, with some exceptions, do not seem 
to have been influenced greatly by the fluorine content of the 
soil, which varied from 100 to 500 parts per million.’ However, 
the fluorine content in Chinese tea from a fluorite area varied 
from 15 to 1757-8 mg. per kilogram of dry substance, whereas 

_ that from ordinary soil varied from 37-5 to 178-8, and Indian 

and Ceylon tea from 8-7 to 38-1 mg. per kilogram. There is 
also a high fluoride content in salted Chinese vegetables which 
comes from the salt used, the fluorine content of which varies in 
China from 0:8 to 28-5 parts per million. 

It is, however, a fact that sporadic cases of mottled teeth occur 
in districts where excess of fluorine is not known to occur. It 
appears that the absence of some of the interprismatic substance 
in the external portion of the enamel is the essential factor, and 
that whether it is caused by excess of fluorine or not the brown 

stain or mottling will ultimately occur there, just as it often occurs 
in exposed dentine. 

It is possible that some cases of mottled teeth, when affecting 
the whole dentition, may be a minor degree or variety of hereditary 
defect. 7 

(e) Congenital Causes—Osteogenesis Imperfecta (formerly 
Fragilites Ossium).—This disease has been described as existing 
in two forms, congenita which makes itself evident in early life, 
and tarda a later form ; they are believed, however, to be really 
the same disease, Sonecnials in each case, and the time of onset of 

: g signs and symptoms immaterial in its nomenclature. The teeth 
in some cases of this disease present abnormalities in structure, 
but not in form. Five teeth were removed from a boy aged ten 
suffering from this disease ; he had had fourteen fractures of 
bones in the lower limbs, a brother was stated to have had six 
or seven fractures of his femora and a sister two or three fractures, 
also in lower limbs; he had not blue sclerotics. Both the 

"deciduous and permanent teeth were very translucent throughout 

+ - 1 Journ. of Clin. Med., 1937, ii, No. 3. 
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their whole extent, more so than are the teeth in severe General 
Hereditary Defective Formation. They were yellowish-grey in 
colour, and the pulps could be seen throughout their extent ; 
they appeared to be of a remarkably even degree of calcification, 
and the amount and distribution of the enamel to be normal. 
Excess of calcium salts had been given over a prolonged period 
preceding the extraction of the teeth. There was some dental 
caries present. | 

Such a dental condition is not common to all cases of this 
disease, and, indeed, may be rare and possibly dependent on the 
periodicity of the causative factor. 

The crowns of the teeth from an adult case examined by 
Rushton ! appeared dirty pinkish and opaque, and the teeth on 
section showed traces of what had probably been vascular 
channels in the dentine, the pulps were very small and the dentine 
showed but little trace of tubules and was as a whole so evenly 
calcified as to appear translucent and pale amber coloured in the 
roots ; they were softer than normal. The dentine matrix was 
inadequately calcified and most of the dentinal tubules occluded 
and obliterated ; there was no granular layer. The enamel 
showed minor imperfections but was not otherwise remarkable. 

The teeth of the cases described seem to bear some resem- 
blance to those found in the General Hereditary Defective Forma- 
tion described on page 43, save that in the latter the enamel is 
defective in that it is pitted, grooved or even extensively absent 
in parts. 

‘Compression ’ Forms.—These are similar in description to 
the unerupted teeth found in cases of cleido-cranial dysostosis (see 
p. 46). It occurs in unerupted teeth, including supernumerary 
ones, and the bony condition believed to cause it appears some- 
times to be hereditary. 

Partial agenesis of enamel.—This is a rare condition. Two 
cases have been recorded in recent literature,? and we know of 
four others. It affects all the teeth in both deciduous and 
permanent dentitions. On eruption the amount of the enamel 
is as usual, but the superficial portion, especially on the occlusal 
aspects, is very defective, so that it can readily be scraped 
away, in some cases with a finger-nail, and this portion is soon 
worn or rubbed away (figs. 74 and 75). Clinically the teeth are 


1 Martin Rushton, Journ. of Path. and Bact., 1939, xlviii, 591. | 
2 Proc. Roy. Soc. Med., 1936, 1542. 
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coloured light brown or orange brown. Histological examina- 
tion of teeth from two cases, one deciduous and one permanent 
(fig. 76), showed such enamel as remained to be particularly 
well calcified and with hardly a trace of brown striz, and in the 


Fic. 74.—Permanent teeth from a case of partial agenesis of enamel, male 
aged 16. (G. B. Pritchard.) 


dentine no trace of interglobular spaces; in one portion of the 
enamel on’a* deciduous tooth there appeared a well-marked 
neonatal line which on the occlusal aspect only had separated 
the well-formed ante-natal enamel from the post-natal enamel 


Fic. 75.—Occlusal aspect of the teeth shown in fig. 74. (G. B. Pritchard.) 


which had been washed or rubbed away. The clinical appear- 
ance of these teeth is disfiguring. It is difficult to conceive what 
the cause may be, as it appears to affect the enamel of the crowns 
of all the teeth to a similar degree, and not that forming at any 
particular time or period. At present there is no evidence of its 
being hereditary. 
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A Rare Form of Dental Dysplasia. described by Rushton ? is 
that of a man of twenty-eight in perfect health, some of whose 
teeth became loose ; the crowns of the teeth were normal in colour 
and shape ; radiologically (fig. 764) none of the teeth showed more 
than a trace of a pulp cavity and the roots were very short, many 
of them showed bone absorption at the apices sometimes having 
the appearance of dental cysts, most of the teeth showed one or 
more horizontal radiolucent lines, usually near the base of the 


Fie. 76.—Ground section of a tooth from fig. 74. (G. B. Pritchard.) 


crown. Microscopically the linings of the rarefied areas resembled 
the walls of ordinary dental cysts, the enamel was normal, the 
dentine of the whole upper part of the crowns was also normal, 
but rootwards from this point appeared to incorporate in its 
substance large numbers of pulp stones (fig. 76B). The radio- 
lucent lines seen in the radiographs corresponded to the junction 
between the normal dentine of the crown and the rest of the 
tooth or to successive layers of pulp stones. The abnormality 
is related to the age or state of development of the teeth, and 
not that of the individual, and may also include abnormality of 
the sheath of Hertwig. 
1 Brit. Dent. Journ., 1940, lxix, 165. 
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cs om sk nies terme rd 


Fie. 76a. (M.A. Rushton.) (From Brit. Dent. Journ.) 


te 


Fic. 768.—Decalcified section. {5 stained picrothionin. F, space occupied 
by filling. (J. F. Dudley.) (From Brit. Dent. Journ.) 
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INCIDENCE OF STRUCTURAL DEFECTS IN 
MAMMALS OTHER THAN MAN. 


Investigation by one of us (J. F. C.)* has shown that similar 
defects in structure occur in the teeth of other mammals, both in 
those which have developed in the wild state, and still more 
commonly in those brought up in captivity. The developmental 
history of adult wild animals is of course unknown, but as far as 
can be judged the causes of the different forms of defect occurring 
in animals are similar or comparable to those affecting the teeth 
of man. oe 7. 

Thus local defects as the result of trauma have been found in 
such animals as polar bears, baboons and gluttons (fig. 77). The 


Fic. 77._Local defective formation, baboon’s maxillary right permanent 
second incisor. (From ‘ Variations and Diseases of the Teeth of Animals.’ 
J. F.C.) ; 


injuries in some cases are of the nature of dilacerations, accom- 
panied, as is usual, with a local defect of formation at the point of 
injury, and sometimes, probably as the result of persisting local 
inflammation and infection, affecting some part of the tooth 
formed subsequently. _ Se 
Conditions comparable to the trophic defects of man occur in 
baboons, other primates and carnivores both in a captive and wild 
state, but more commonly in the former (fig. 78). In the primates 
it appears that the maxillary permanent first incisors are par- 


1 ‘Variations and Diseases of the Teeth of Animals,’ 1936, Ch. AX VIItl. 


. 
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ticularly susceptible (fig. 79) and may be the only teeth affected. 


Fie. 78.—Skull of an Abyssinian lion about five years old. The canines, from 
the tips to about half-way up the crowns, are practically devoid of enamel, 
and the incisors, premolars, and molars all show defective enamel in places. 


(From Trans. Odonto. Soc.) 


Even when it occurs in animals in the wild 
state, the etiological factor appears some- 
times to be selective in its effect and involves 
some teeth more than, or to the exclusion 
of, others developing at the same time 
(fig. 80), though it is not always so. 

Hereditary defects are almost impossible 
to prove in a wild animal, but the condi- 
tion as it occurs in its milder degrees in man 
is occasionally simulated, and has been 
found in some six species (fig. 81). In any 
case it is difficult to conceive how else such 
a universal faulty development of the 
enamel of all teeth possessed by the animal 
could have arisen. 

Mottled teeth also have been recorded in 
cattle, sheep and horses, and in a wild 


Fic. 79.—Permanent first 


incisors of a captive 
‘Black Ape’ showing 
defective formation of 
the _ enamel. (From 
‘Variations . and 
Diseases of the Teeth 
of Animals.’ J. F.C.) 


primate from Uganda, the cause apparently being the same as that 


which similarly affects the teeth of man. 
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Fia. 80.—Hylobates concolor gabrielle (Gabriel’s Gibbon), B.M. 8.1.1.1. A 
specimen from the wild state showing several grooves on the mandibular 


canines and first premolars. (From ‘ Variations and Diseases of the Teeth 
of Animals.’ J. F. C.) “ 


For further information on the comparative incidence of these 
different forms of abnormality the student should consult the 
work of reference from which the above facts are taken. 


Fic. 81.—Macrogalidia musschenbroeki (Musschenbroek’s Palm Civet), B.M. 

< 98.11.10.1. The enamel of the teeth shows a condition simulating general 

hereditary defective formation. (From ‘ Variations and Diseases of the 
Teeth of Animals.’ J. F. C.) 
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CHAPTER IV 


Abnormalities in Position of the Teeth. 
General Considerations —Classification. 


(A) GENERAL CONSIDERATION S. 
(1) NORMAL ARRANGEMENT OF THE TEETH. 


BrErore discussing the abnormal positions in which teeth may be 
found it is necessary to determine what are to be regarded as their 
normal positions. | 

In this connection it is to be borne in mind that the arches 
formed by the teeth vary to a considerable extent both racially 
and individually. | 

(a) The Deciduous Teeth.—If the mouth of a well-developed 
child of the age of five be examined, it will be noticed that the 
maxillary and mandibular teeth are arranged in arches with 
regular curves. The maxillary teeth form an arch which is greater 
than the arch of the mandibular teeth, and consequently they 
overlap the mandibular teeth on occlusion. On a close examina- 


‘tion of the occlusal arrangement it will be seen that the maxillary 


first and second incisors overlap the mandibular first and second 
incisors in addition to the anterior half of the canine; the 
maxillary canine overlaps the posterior aspect of the mandibular 
canine and the anterior third of the first molar; the maxillary 
first molar occludes with the posterior two-thirds of the | 
mandibular first molar and the anterior third of the second 
molar; the maxillary second molar occludes with the posterior 
two-thirds of the mandibular second molar and projects a little 
beyond it. p 

(b) The Permanent Teeth. — In the English race the usual 
arrangement is as follows: The canines and incisors form the 


are ofa circle; the premolars and the first and second molars 
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pass back from the canines in straight lines diverging slightly 
outwards; the third molar is placed a little internal to the arch. 
Variations from this arrangement are not uncommon; for 
example, the premolars and molars may be arranged on a well- 
marked curve or in a perfectly straight line diverging outwards 
only very slightly. 

The arch formed by the maxillary teeth is greater than that 
formed by the mandibular. The maxillary first and second 
incisors overlap the mandibular first and second incisors, the 
maxillary second incisor also overlapping the anterior half of the 
mandibular canine ; the maxillary canine overlaps the distal half 


Fic. 82. Fic. 83. Fie. 84. 
Normal occlusion. Half an occlusal unit post- One occlusal unit 
normal. post-normal. 


(From Proc. Roy. Soc. Med.) | 


of the canine and the anterior half of the mandibular first pre- 
molar; the maxillary first premolar occludes with the posterior 
aspect of the mandibular first premolar and the anterior aspect 
of the second premolar ; the maxillary second premolar occludes 
with the posterior half of the mandibular second premolar and 
the anterior third of the mandibular first molar; the maxillary 
first molar occludes with the posterior two-thirds of the man- 
dibular first molar and the anterior third of the second molar ; 
the maxillary second molar occludes with the posterior two-thirds 
of the mandibular second molar and the anterior third of the third 
molar ; the maxillary third molar meets the posterior two-thirds 
of the mandibular third molar. | 

Any deviation from the arrangement described above must 
be regarded as abnormal, but before dealing with the causes of 
abnormalities of the teeth it is necessary to review briefly certain 
points in connection with the development and growth of the 
jaws and arches. | 
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(2) DEVELOPMENT AND GROWTH OF THE JAWS. 


The maxilla, formed from the maxillary process, arises as a 
membrane bone external to the cartilaginous nasal capsule and 
in the neighbourhood of the canine tooth germ by one centre of 
ossification. From this centre three processes rapidly radiate :— 

(i) A nasal process which grows upwards. 

(ii) An alveolar process which grows downwards, is thickened 
at its root to form the malar process, and might be called the 
alveolo-malar process. 

(iii) A palatine process which grows inwards. 

The premaxilla is formed from the meso-nasal process and fuses 
with the maxilla about the third month, the maxilla overlapping 
_-and almost excluding it from the face. 

The mandible is developed in membrane as a single element, 
and its growth is determined to a great extent by that of the 
maxilla. At birth, the mandible consists of two halves joined 
by fibro-cartilage, and at about the sixth month the two segments 
unite. It is possible that the segments grow to some extent 
before they unite. 

In the maxilla at birth, the tooth germs lie in close proximity 
to the orbital plate, the sinus being represented by “a slight 
depression internal to and just above the follicle of the deciduous 
second molar. The crypts of the incisors and canines are 
complete, but between the first and second molars the septum 
is still imperfect. ‘The second incisor lies slightly posterior to 
the first incisor, and the crypt of the first molar is in close prox- 
imity to it, the canine lying between and anterior. As the time 
for the eruption of the incisors approaches, the space between the 
second incisor and the first molar increases, the growth of bone 
at this point continuing until the eruption of the canine. There 
_ is reason to suppose that room is made in the arch for the canine 
by growth of bone at the suture between the premaxilla and the 

maxilla.! .With the eruption of the second molars the deciduous 
dentition is complete. An examination of the mouth at this 
stage will show an interval between the second molar and the end 
of the alveolar ridge. This interval increases in size until the 
advent of the permanent first: molar. A skull examined at this 


1 See ‘Abnormalities in Position of the ‘Teeth in Man,’ Dental Record, 
February 1914. 
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period, namely, about six years of age, would show the following 
condition of the permanent teeth: In the maxilla the second 
incisors are placed slightly posterior to the first incisors and their 
direction is more vertical. The premolars. are embraced by the 
roots of the deciduous molars and their crowns are directed 
inwards, the second more than the first. The first premolar is 
normally situated close to the second incisor. The canine lies 
above and external to the arch of the incisors and premolars and 
is directed slightly outwards. The permanent first molar will be 
in the process of erupting and the occluding surface will be directed 
outwards to a slight extent. The permanent second molar is 
situated high up in the tuberosity of the bone, ‘with its occluding 
surface directed downwards, outwards, and well backwards. In 
the mandible the second incisors lie in a plane posterior to the 
first incisors, and the canines are placed near the lower border of 
the bone and lie in a plane anterior to the second incisors with a 
slight tilt towards the median line. The premolars are embraced 
by the roots of the deciduous molars and their crowns are directed 
inwards. The permanent first molars are directed upwards and 
forwards, the second being under the base of the coronoid process 
with the occluding surface directed upwards, forwards, and slightly 
inwards. 

During childhood there is a progressive increase in the size 
of the arch, and in this way space is obtained for the permanent 
teeth, which are broader than the deciduous teeth, to assume 
a regular arch. The increase in the size of the arch can be 
demonstrated by taking models at regular intervals. ‘The dia- 
grams (figs. 85 and 86) were made from a series of models of 
_ two children of normal growth. The measurements were taken 
between the canines and the deciduous second molars with an 
instrument by means of which tenths of a millimetre could be 
registered. In the diagrams ten millimetres equal one millimetre 
of actual increase. 

The diagrams show (1) that the principal increase in the 
intercanine width takes place between the ages of six to eight 
years, a period corresponding to the eruption of the permanent 
incisors ; (2) that the increase in width between the deciduous 
second molars is gradual in character. The slight decrease _ 
in width between maxillary canines (fig. 86) was due to an 
inward displacement of the deciduous tooth by the SEU UBS 
tooth, 
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Lhe manner in which these changes in the arch are brought 


about is not clear. 


They have usually been attributed to a 


forward pressure exerted by the developing teeth, but this 
explanation is hardly satisfactory in view of the fact that the 


E 


Maxillary deciduous canines, 


Maxillary deciduous second molars. 


Mandibular deciduous second molars. 


Mandibular deciduous canines. 


(From Dental Record.) 


Fic. 85. 


canine and the pre- 


permanent canine lies above the deciduous 


Aen 


There 


A. Keith is of the opinion that growth also occurs along the 
The growth of the maxilla backwards provides room for the 


premaxilla and the maxilla during the first years of life, and 
- median suture of the maxilla. 


molars are embraced by thé roots of the deciduous molars. 
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Maxillary deciduous second molars. 


At birth the position of the sinus 1s 
B 


The growth of the maxilla in this region 


has been shown by Keith! to be dependent on the expansion 
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of the maxillary sinus. 


marked by a slight depression just above the follicle of the 
Maxillary deciduous canines. 
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permanent molars. 
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, and, at the end of the first year, has developed 


forwards over the deciduous first molar and backwards 


Mandibular deciduous second molars, 
spreads 


depression 


(From Dental Record.) 


This 


Fia. 86. 
1 A. Keith, Brit. Journ. Dent. Sci., June 16, 1902. 


Mandibular deciduous canines. 
permanent first molar, an extension of the sinus rapidly taking 


place as the remaining molars are formed. 


deciduous second molar. 


orbital plate 
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The effect of the growth of the maxillary sinus on the eruption 
of the teeth can be studied by examining the relation of the 
teeth to the sinus in a sixth-year skull. The permanent first 
molar lies in close relationship to the sinus, with the occluding 
surfaces facing downwards and backwards. ‘As the tooth 


Fic. 87.—The above drawing by A. Keith illustrates the position of the 
developing molars and the relation of the maxilla to the pterygoid processes. 
‘The diagram is drawn to scale and is founded on material in the museums 
of the Royal College of Surgeons and of the London Hospital. Four stages 
are shown: (1) at birth, (2) at the ninth year, (3) at the fifteenth year, and 
(4) in the adult. . . . While the diagram demonstrates clearly the growth 
changes which occur in the jaw, it must not be forgotten that, in the body, 
the postero-superior border of the sinus is the fixed, and not the moving 
point as represented in the diagram.’ 


moves into position, it rotates so as to bring its crown downwards 
and backwards, while the sinus spreads downwards and_back- 
wards between the roots of the teeth. The growth of the sinus 
wheels, as it were, the tooth into position. An exactly similar 
condition occurs with the second and third molars.’ 

‘The fulerum on which this rotation of the bone takes place 
is formed by the body of the sphenoid, the anterior surface of 
its great wing, and the pterygoid plates, mainly the internal.’ 
(See fig. 87.) | 
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-In the mandible the replacement of the deciduous teeth by 
the permanent teeth takes place in the same manner as in the 
maxilla, the space for the molars being obtained by a backward 
growth of the bone, this growth being correlated with the 
growth of the maxilla consequent on the expansion of the 
sinus. A recognition of these phenomena is necessary in 
studying the pathology of certain types of irregularities of the 
teeth. : 

In a paper, which students are recommended to study,’ 
A. Keith and G. G. Campion have shown that the growth of the 
jaws is intimately correlated with the growth of the whole 
apparatus of mastication. The general nature of the growth- 
machinery involved is discussed with the view of showing the 
direction in which research is required. This paper lays stress 
on the close connection between irregularities of the teeth and 
other changes in the face and cranium. 

The methods pursued were as follows :— 

Measurements were taken to show growth in a sagittal plane, 
a line between the external auditory meati being taken as the 
base, From this base, measurements were made to the nasion E, 
the edge of the maxillary incisors F, and the mental eminence G. 
The measurements were carried out in individuals of four age 
periods: 3 years and 6 months; 9 to 11 years; 15 to 16 years, 
and adults. The growth in height was obtained by measuring 
from the nasion to the sub-nasal point (A), the maxillary incisors 
(B) and the sub-mental point (C) ; the growth in height of the 
front part of the mandible was obtained by measuring a line 
drawn from the top of the mandibular incisors to the sub-mental 
point (D). These lines of measurement are shown in fig. 88. 

The region in which growth occurs can be ascertained by 
superimposing sagittal mesial sections of skulls of different ages, 
as shown in fig. 89. The skulls are superimposed so that pituitary 
fossee and cribriform plates correspond. It will be noticed that 
the line E crosses three important sites, viz. fronto-nasal, spheno- 
ethmoidal junction, spheno-occipital junction. By superimposing 
these different elements as shown in fig. 90 an idea can be obtained 
of the relative growth in these situations. The authors found 
that in line E, the amount of growth in the fronto-nasal region 
was a superficial deposit ; at the fronto-ethmoid junction it was 
restricted ; but marked at the spheno-ethmoidal junction. This 

1 Dental Record, February 1, 1922. 
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Jatter junction is concerned in providing space for the erupting 
molars, a subject already referred to on pp. 75 to 77. 
The growth sites crossed by the line F are the posterior area 


SO 


2 aaah. ee eR 


+ 


7 elie aici 


| 
| 


Fie. 88.—Diagram showing vertical and forward growth of the normal or 
: sub-normal face. Vertical measurements taken from nasion; forward 
movements from trans-meatal axis. The arcs centred at the meatal axis 
show the progressive growth forwards along line F in relation to that along 
line E. The arcs centred at the nasion show the progressive vertical growth 
along line C in relation to that along line E. (Figs. 88 to 90 have been made 
from drawings kindly lent by A. Keith.) 
Profile 1—From child aged 3 years 6 months. 
»  2.—Represents mean of 10 children aged 9 to 11 years. 
»» 3.—Represents mean of 9 children aged 15 to 16 years. 
»,  4.—Represents mean of 10 adults. 


of the maxilla—the area lying in front of the pterygo-maxillary 
fissure, where the molar part of the alveolar margin is produced— 
and the palate bone, new tissue being added on both anterior 
and posterior margins. 

The deposit of bone in the suture between the maxillary and 
palate bones takes place, in the authors’ opinion, at a greater 
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Ld 


rate than at the posterior part of the maxilla. Growth also. 
takes place along the palatal or lower border of the vomer to keep 
pace with growth in front of the pterygo-maxillary fissure. 


OPTIC FORAMEN 


> 


; 


Os 


Fic. 89. (Figs. 88 to 90 have been made from drawings kindly lent by A. Keith.) 
(2 natural size.) 


A.—Sagittal mesial section of the skull of a child with M, about to erupt, and 
estimated to be five years of age. 

B.—Corresponding section of skull of adult Englishman. The skulls are super- 
imposed so that the pituitary fosse and cribriform plates correspond. The 
sections show the amount of growth in the sagittal mesial plane from the 
fifth to the twenty-fifth years. 


Along the line G growth is chiefly in the region of the condyle 
and, in a small degree, in the region of the chin. _ 

Growth also occurs at various superficial sites and sutures, at 
the junction of the temporal and malar bones, the addition being 
equal with that laid down on the posterior part of the maxilla, 
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At the malo-maxillary suture the growth is less. Important 
growth takes place at the fronto-nasal process, along the supra- 
orbital margin, and at the external angular process. 

The authors’ observations show that the great coronal system 
plays an important part in the growth of the jaws; this system 
includes the coronal suture itself, the temporo-malar, the fronto- 
sphenoid, spheno-ethmoid, pterygo-maxillary, and transverse 
suture of the palate. ? | 


Spheno-front: sult 


Optic foramen 
b 
Frontal 
‘ a 
b 


NaSion 


lof: Turbinate 


A. B. 


Biericsicl 

Ferygo: a b 

2 Basi- occipital. 

Fie. 90. (Figs. 88 to 90 have been made from drawings kindly lent by A. Keith.) 
(3 natural size.) 


- Sites of growth along line E in basal parts of skull : (a) child, aged 5 (see fig. 89) ; 
(6) adult (see fig. 89). a, fronto-nasal element; 8B, ethmoidal element ; 
c, sphenoidal element. 


_ By superimposing the skull of a prehistoric inhabitant of these 

islands with a well-developed palate upon the skull of a modern 
inhabitant with a contracted palate, the authors show that the 
contraction of the palate in the latter case is due to a general 
lack of growth of all the parts concerned in the general growth of 
the face. | 

The conclusion they reach is that the so-called adenoid face is 
due not to simple mechanical causes but to an arrest or disturbance 

of the elaborate machinery which underlies facial growth. 

‘The normal orderly arrangement of the teeth in the jaws is the 
result of normal growth of the bone. The teeth may react on the 
bone, but the main factor in the translation of the teeth to their 

normal position in the arch is the work of the growing bone. In 


other words, the arrangement of the teeth in a normal arch is not 
. | G 


/ 
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necessarily dependent on want of room in that arch.’ * (Further 
reference will be made to this point in dealing with adenoids.) 


(3) FACTORS INFLUENCING THE GROWTH OF 
THE JAWS. 


The growth of the jaws is materially affected by functional 
activity. It will be convenient to deal with this subject under 
the following heads :— aoe 


(a) The influence of mastication. 
(b) The function of the teeth. 

(c) The action of the tongue. 

(d) The nasal function. 


It may here perhaps be pointed out that the proper function 

; of a part is necessary for the 
due growth of that part, 
as instanced by the mal-— 
development of the orbit 
which follows the loss of an 
eye in youth. 


oP Temporal 
whe —_ , (a) The Influence of 
a \ Ext Reet eo Mastication.—In consider- 
nh) \ Masseter ing the influence of mastica- 
‘ \) tion on the jaws a brief 
Wiy/— Int. pterygoid — reference must be made to 


the relation of the muscles 
to the bones. Fig. 91 isa — 
vertical transverse (slightly 
oblique) section. through 
. the head on a level with 
the epiglottis, showing the massiveness of the masticating muscles. 
Fig. 92 is a horizontal transverse section about an inch below the 
. condyles of the mandible, showing the outward direction of the 
external pterygoids as well as the close relation of the levatores — 
and tensores palati with the internal pterygoids, From these 
figures it will be seen that ‘the pterygoids, when in a state of 
contraction, must exercise an outward.and backward tug on the 
external pterygoid plate, palate bone, body of the sphenoid and 


Epiglottis 
Fie. 91. 


(Copied from the Trans. Odonto. Soc., by 
-kind permission of Harry Campbell.) 


1 J. G. Turner, Dental Cosmos, xlvii, 43. 
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maxilla, and tend to pull them away from the sagittal plane of 
the head.’ ‘ | 

Harry Campbell is of the opinion that, in addition to the © 
actual mechanical action of the pterygoid muscles, their rhythmic 
contraction greatly aids the circulation of the blood and lymph 
and so exercises a beneficial effect on the structures in the 
immediate neighbourhood. 

(b) The Function of the Teeth. The positions occupied by the 
teeth influence the growth of the jaws. The teeth transmit the 
_ force of muscular action to the bones. Normally, the maxillary 
teeth are arranged with the occluding surfaces of the premolars 


Malar bone 


Temporal 


Masseter 


Ext. pterygoid 


Tensor Levator Int. 
palati . palati pterygoid 


Fig. 92. ; 
(Copied from the Trans. Odonto._Soc., by kind permission of Harry Campbell.) 


and molars facing slightly outwards, and the force applied to 
them in this position in mastication has a general tendency to 
expand the jaws. The more vertical the direction of the teeth 
the less will be the influence of muscular pressure towards in- 
creasing the width of the maxille. . . 

(c) The Action of the Tongue.—The tongue influences the 


_ position occupied by the teeth in the arch. Sim Wallace ! con- 


A fy : “a : 


+a ewe: 


ee 


_ siders that the tongue is the common denominator for the cor- 
relation of the upper and lower teeth, and that there is an intimate 
- connection between the size and growth of the tongue and the 
size and development of the jaws. A large tongue, by causing 
_ the teeth to occupy a large arch, stimulates the outward growth 
_ of the jaws. The pressure of the tongue on the anterior part of 
_ the palate during the act of swallowing is probably an important 
. factor in modifying this part of the mouth. In Wallace’s opinion 


1 An account of Sim Wallace’s views is to be found in his work on 
‘Trregularities of the Teeth.’ 
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the under-development of the tongue and the decreased size of 
the jaws at the present day are to be attributed to the slight 
amount of mastication which is now necessary in the consumption 
of food. ioe “i 

(d) The Nasal Function.—The perfect. performance of nasal 
respiration is an important factor in the growth of the maxilla. 
The use of the muscles of the nose influences the growth of the 
premaxilla, and the constant flow of air through the nasal passage 
stimulates the supply of blood to the mucous membrane lining . 
the nasal fossa and the accessory sinuses and so stimulates the 
general growth of the bone. 


(B) THE CLASSIFICATION OF ABNORMALITIES IN 
POSITION OF THE TEETH. 


(1) ETIOLOGICAL CLASSIFICATION. 


Abnormalities in position have been classified in several ways ; 
they may be classified : (1) according to their etiological factors ; 
(2) according to the type of occlusion which is present when 
they occur; this latter method is usually referred to as Angle’s 
classification, from E. H. Angle, its originator. Both of these 
classifications are valuable, the former because every type of © 
abnormality of position or occlusion is included, and because, 
as treatment rationally consists in the removal of the cause; 
it is a valuable guide to what treatment each case should receive. 
The latter is of value as conveying in a few words what the 
appearance of the patient may be in each case. It does not, 
however, cover all abnormalities in position or occlusion, nor does 
it give much etiological information or guide to the treatment of 
any given case. It deals only with the classification of occlusion 
as it is concerned with the antero-posterior position of the teeth, 
and in particular with the occlusion of the permanent first 
molars. It is founded on the uncertain factor of one tooth, 
the maxillary permanent first molar, being constant in medio- 
distal position. | 7 

Adami, in his excellent work on Pathology,’ makes some 
valuable remarks in the introduction to the section on * Causes 
of Disease,’ and these remarks may with advantage be quoted 


1 ‘The Principles of Pathology,’ by J. G. Adami. 
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here, because they will render more intelligible to the reader 
the account to be given of the causes producing irregularities 


‘in the position of the teeth. He states that ‘ Every departure 


from the normal, whether in the cell, the organ, or the system 
in general, is a pathological condition, provided that we recognise 
that the “normal” is not an absolutely fixed point, but is the 
expression for the limits between which the majority of the 
individuals of a given species will be found to group themselves 
as regards any particular attribute. Such pathological con- 
ditions must, it will be seen, be of two orders: either primarily 
due to some constitutional defect transmitted from the parent 
or parents (included with which we must place the effects of 
imperfections in the fusion of the male and female elements at 
the moment of fertilisation. Such effects, being associated with 
the actual constitution of the individual, are of internal origin 
and inherited) ; or, in the second place, they may be the result 
of some influence which first affects the individual after his genesis. 
Such conditions are of external origin and acquired. Morbid 
conditions, then, are to be classified into inherited and acquired.’ 

It is advisable to make quite clear what is understood by the 
term ‘inherited ’ as here used. To quote Adami, ‘ That alone 
is inherited which is the property of the individual at the moment 
of his becoming an individual, which is part and parcel of the 
paternal and maternal ‘‘ germ plasm ”’ from which he originates, 
or is provided by the interaction of the same.’ ‘ It is unnecessary 
to point out, save as a precaution, that what is a property of the 
individual from the moment of beginning existence need not 
show itself for long years—a family failing towards premature 


‘baldness not until years after puberty, or an inheritance of gouty 


. tendencies not until after thirty-five. As the different organs 


ede ee 


>» 
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and parts assume their particular conformation and. properties 
at different periods, and do not develop pari passu, so must the 
various inherited peculiarities make their appearance at various 
times.’ | 
The classification based on these principles and adopted by 
Adami is as follows :— 
(1) Inherited, due to influences affecting the ovum or the 
spermatozoon before or at the moment of fertilisation. 
(2) Acquired. 
(a) Ante-natal or of intra-uterine acquirement. 
(b) Parturient, acquired at the time of birth before 
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complete. separation of the individual from the 
maternal organism. g 
(c) Post-natal, acquired after birth. 


There are objections to the application of this scheme to 
irregularities of the teeth. For example, it is often impossible 
to say with certainty whether a particular condition is due to 
an inborn predisposition or to. an extrinsic stimulus; thus 
some cases of cleft palate are definitely hereditary, while others 
are without doubt traceable to defective nurture. From a 
biological point of view, however, the scheme has the great 
advantage of being based on endogenous causes (originating within 
the body) and exogenous causes (due to outside factors), and it is 
proposed to adapt this classification in describing the various | 
abnormalities 1 in the position of the teeth. 


(A) ABNORMALITIES DUE TO ENDOGENOUS CAUSES 
(ALL ARE CONGENITAL AND SOME, IT IS KNOWN, 
' MAY BE HEREDITARY). 


(a) Invotvinc DENTAL FORMATIVE ORGANS. 
(a) Teeth in Excess of the Normal Number. 


When supernumerary teeth are present in the arch, the 
normal arrangement of the teeth is necessarily disturbed (see 
fig. 93). Supernumerary teeth may erupt in the arch and cause 
perverted growth and non- eruption of the normal teeth. Thus, 
in fig. 94 the maxillary right incisor is placed high up in the 
alveolar process, with its root considerably curved. 


(8B) Absence of One or Goran Teeth. 


In a similar way absence of one or more teeth also causes 
abnormality in the arrangement of teeth so that occlusion is not 
normal, though under the circumstances it may be good. In 
such a case a8 absence of all the third molars it is conceivable 
that it is possibly an advantage in the smaller jaws of civilised 
peoples ; in such case the occlusion of the ¢ Sone teeth may ue 
normal, in so far as it goes. 
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Fic. 93.—Maxille with two supernumerary teeth causing 
irregularity of the first incisors. 


Fig. 94.—Maxille with the right first incisor embedded in the 
i bone. A supernumerary tooth is present in the arch. 


(y) Abnormal Growth of the Tooth Band. (Misplaced Teeth.) 


The irregularities included in this group seem to be due to 
the tooth bud being given off in an abnormal position. 
Mazillary Canines—Developmental irregularities in the 
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position of this tooth are common, and vary from a slight 
deviation from the normal to complete inversion of the tooth - 


Fie. 95.—Maxille with the left canine crupting 
~ internal to the arch. 


and eruption into the nasal fossa. This irregularity was noted 
in seventeen out of 1,000 men examined. In one case both 
maxillary canines were misplaced, and m another case the 


Fic. 96.—Maxille showing misplaced canines. 


maxillary left and the SUGSHSAPS right canines were affected. The 
following specimens show a progressive degree of irregularity :— 
In fig. 95 the canine has. erupted internal to the arch and 
~ caused slight irregularity in the position of the second incisor. 
In fig. 96 the left canine has erupted i in a vertical position internal 
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to the arch, whilst the right canine has assumed an oblique 
direction. A further stage is marked by the misplaced tooth 
lying external to the dental arch in a horizontal position, as seen 
in fig. 97. The tooth may take an upward turn (fig. 98), piercing 


Fic. 97.—Portions of the maxille showing the canines lying in a horizontal 
direction with the crowns directed towards the median line. 


Fie. 98.—Left maxilla with the canine erupting 
- in an upward direction. 


the gum high up on the alveolar process ; and, finally, there may 
‘be complete inversion (fig. 99)—both teeth are here embedded in 
the nasal process of the maxillary bones. In the specimen shown 
in fig. 100 the tooth has erupted into the nasal fossa. In some 
of the foregoing examples the canine has failed to erupt. In 
other cases of extreme misplacement, however, the canine erupts 
but assumes a position in the arch which should normally be 
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Fic. 99.—Skull showing the canines embedded in 
the nasal processes. 


Fic. 100.-——Skull of a negress with the right canine erupting in the nasal- fossa. 
This specimen is in the Hunterian Collection. 
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occupied by another tooth. This irregularity is generally termed 
‘transposition.’ In such cases the canine and second incisor 
usually change positions, and less commonly the canine and 
first premolar are transposed. In rare instances the canine may 
erupt posterior to both premolars. These abnormalities are at 
times hereditary. 

Maxillary Premolars——Complete misplacement of the pre- 
molar is comparatively a rare irregularity. An example is 
shown in fig. 101; sometimes this is associated with retention 
of the deciduous second molar and may then be a displacement. 


Fie. 101.—Right maxilla with the first premoiar 
erupting in the palate. 


The complete misplacement of a premolar is more common 
‘in monkeys than in man, and a study of the abnormality in these 
animals enables us to formulate a probable explanation of the 
cause. It will be noted that in monkeys the premolar, at times, 
develops well above the root of the deciduous molar (see fig. 102), 
and it can readily be understood, therefore, that if, in develop- 
ment, there is the slightest deviation from the normal direction, 
the tooth will erupt misplaced. The misplacement of a premolar 


_ in man is possibly to be attributed to similar conditions, that is 


to say, the premolar, instead of developing within the roots of 
its predecessor, is formed beyond them, and has therefore a 


’ 
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tendency to assume an abnormal position in its subsequent 


growth. es i 
Complete rotation of the second premolar occurs, the palatal] 


Fic. 102.—The skull of a chimpanzee to show the position 
of the developing second premolars. 


aspect being placed outwards. ‘This abnormality is sometimes 
symmetrical. In fig. 103 the-second premolars have the external 


cusps rotated forwards. 


Fra. 103.—Maxille with the left third 
molar displaced backwards. 


- Maxillary Molars.——The maxillary third molar is frequently 
misplaced. This tooth may be carried away from the second: 
molar (see fig. 103), but more often it is situated high in the 


~y 
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tuberosity and, owing to insufficient bony growth to allow of 
its eruption, becomes embraced by the roots of the second molar. 
The crowns may be tilted forwards and the roots backwards, or 
the tooth may be rotated, the buccal surface 
facing forwards. Lastly, we get that singular — 
condition in which the crown of the third 
molar lies in an inverted position within the 
roots of the second molar (fig. 104). 
A remarkable specimen showing irregu- 
~ larity in position of several teeth is shown in 
fig. 105. ‘The maxille and the rest of the skull 


Fie. 104. (From 


are normal in character, but the teeth show SA) System of 

an extraordinary arrangement. On one side Dental Surgery,’ 
F C. 8. Tomes and 

the -canine has erupted between the pre- W. S. Nowell.) 


molars, with the root of the deciduous canine 

persistent in its normal position. On the other side the canine lies 

obliquely across the alveolar ridge, the crown pointing forwards’ 
and slightly outwards and downwards; the tooth is rotated 


= 


_ Fic. 105:—Portion of a skull showing multiple irregularities in 
position of the teeth. 


so that the internal aspect of the crown is downwards. ‘The 
premolars are missing, and there are no signs that they were ever 
present. The first molar lies horizontally, with the occlusal surface 
directly backwards and the roots forwards. It is of interest to 
_ note that there are two enamel nodules on the left second molar. 
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Mandibular. Incisors—In well-developed arches the second 
incisor is at times rotated so that the distal angle looks inwards. 
This abnormality is sometimes inherited. A mandible showing 


Fic. 106.—Mandible with the left second incisor rotated. 


this abnormality is illustrated in fig. 106, and it is interesting to 
note that the developing second molar is also misplaced in this 


specimen. 


Fic. 107.—Model showing the mandibular right canine placed 
internal to the arch. 


Mandibular Canines.—Although not so prone to be develop- 
mentally misplaced as its fellow maxillary tooth, the mandibular 
canine shows definite variations in its position. It may erupt 
internal to the arch (fig. 107), or it may appear external to the arch 
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directly in front of the incisors (fig. 108), while in other instances 
it may remain embedded in the bone, as in fig. 109. In one case 


Fic. 108.—Mandible with the right canine erupting anterior 
to the roots of the incisors. 


observed, the right canine erupted between the first and second 
incisors. - In 1,000 cases examined, fourteen examples of mis- 


Fic. 109.—Portion of mandible with the left canine 
embedded in the bone. 


placed unerupted mandibular canines were noted ; in one instance 
the condition was associated with a misplaced maxillary left 
canine. : 


Mandibular Premolars.—These teeth are at times completely 
H 
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misplaced. In the specimen shown in fig. 110 the first premolar 
lies in a horizontal position embedded in the bone with the crown 


Fic. 110.—Left half of mandible with the first premolar 
embedded in the bone, 


pointing away from the mid-line. Both the second premolars are 
occasionally found to be embedded in the bone (fig. 111). It will 


— 


Fic. 111.—Mandible with the second premolars embedded in the bone. 


be seen from the illustration that the roots of the teeth are in close © 


proximity to the lower border of the bone. There is ample room 
in the arch, and the tondition cannot therefore be a displacement 


due to impaction. 
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Mandibular Molars—A curious inward tilt of the second 
molar, which is sometimes met with, should, it seems, be regarded 


Fie. 112.—Skull and mandible of a young ape, to show the 
, position of the developing permanent second molars. 


as an inherited or congenital variation. In some instances the 
tooth occludes completely internal 
to the upper arch. The second 
molar normally develops with an 
inward tilt, but occasionally the 
tilt is more pronounced and the 
development takes place with 
the occluding surfaces directly 
inwards and completely internal 
to the upper arch. The condition 
is frequently seen in anthropoidea 
(fig. 112). ‘The diagram (fig. 113), 
taken from a radiogram, shows 
the second and third molars mis- 
placed. The second molar is 
tilted, the crown looking forwards, 
while the third molar has the oc- 
clusal surface looking downwards. Fic. 113. 
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There are few: conditions requiring treatment in practice 
whichdemand more thought and care than a misplaced mandibular 


the third molars. 


Fic. 114.—Mandible showing slight tilting of 


third molar that is 


causing trouble. The 
tooth may be only 
slightly tilted forward 
(fig. 114), or it may be 
placed horizontally, the 
occluding surface of the 
crown impinging on 
the posterior root of the 
second molar (fig. 115). 
In some instances the 


tooth may be so placed 


that the occluding sur- 
face faces downwards 
and inwards. An ex- 
amination of specimens 
exhibiting the mandi- 


bular third molar misplaced will demonstrate very clearly that 
the roots are to a greater or less extent covered by the ramus of 
the mandible. This is well shown in fig. 113. Other points 


brought out in this specimen 


are the close proximity of the 


roots of the second and third 
molars to the mandibular canal, 
and the small amount of bone 
available at the posterior aspect 
of the second molar. 

By far the most interesting 
specimen of misplaced third 
molars is that shown in fig. 116. 
The right third molar is situated 
in the centre of the upper part 
of the ramus. The tooth is 
placed vertically, the crown 


being but little below the sigmoid notch. 


Fig. 115.—Portion of mandible with the 
third molar impinging on the root 
of the second molar. (From Trans. 
Odonto. Soc.) 


The left third molar 


-is also misplaced, and rests in the anterior portion of the ramus. 
Both teeth lie above the mandibular canal. 
J. J. Andrew ' has recorded a case in which in a woman aged 


1 Brit. Dent. Journ., xxx, 289. 


= Fae 
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about fifty-five the mandibular left third molar was misplaced 
high up in the ramus, but with the apex towards the sigmoid notch. 


Fie. 116.—Mandible with the third molars situated in the rami. 
(From T'rans. Odonto. Soc.) 


4 


Fie. 1164.—Mandible with third molar inverted in ramus. (H. Stobie.) 


In the case shown in fig. 117 the third molar erupted at the 
angle of the jaw. 

Misplaced mandibular third molars are met with in monkeys 
and apes. It is a fairly common irregularity in man, thirty 
examples being seen in one thousand patients, the left tooth being 
misplaced in twenty-four cases and the right tooth in ten, 


(8) Abnormal Development of the Teeth in Size. 


Variation in the size of teeth may occasion abnormalities 
in position, whether the teeth are larger or smaller than normal. 
If they are larger than normal throughout the dentition and the arch 
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is not correspondingly larger crowding must take place, and the 
displacements which take place will, other things being normal, 
largely be governed by the order in which the teeth erupt. Such. 
cases are not uncommon. | | 

Similarly, if certain teeth only are larger, the space they occupy 
may obviously throw neighbouring teeth out of their normal 
occlusion, and the same remark may apply, but not so necessarily, 
if individual teeth are smaller than normal. 


Fia@. 117. 


If the dentition as a whole is smaller than normal no abnor- 
malities in position usually result. | ; 

A rare type of case of enlargement of certain teeth is recorded 
by Martin Rushton ! as ‘ Partial gigantism of face and teeth ’ in a 
boy aged 5 years, in whom many of the teeth, both deciduous and 
permanent, were larger on one side than the other, so that the 
midline was deflected to the unaffected side (fig. 118). This 
case is, of course, not purely one affecting the teeth only, as bones 
and soft -parts on the affected side were also enlarged, including 
the ear, palate, alveolar processes, lips, nostril, cheek and part of 
the tongue. Rushton gives details of three other similar cases : 
in all of them the abnormality was noticed at birth, and therefore 


1 Brit. Dent. Journ., 1937, xii, 572. 
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starts in utero ; there is no evidence that it is familial. (See also 
p. 19.) 


(c) Abnormal Development of Teeth in Form. 


It will be obvious that variations of this type, whether 


affecting one, many, or all teeth, may occasion abnormalities in 


position and occlusion ; it is, however, not a common cause. 
4 


-_  & oe 


Fic. 118.—The two teeth visible are both right incisors. (M. A. Rushton.) 
(From Brit. Dent. Journ.) 


(b) INVOLVING Bone. 
(a) Defective 1 Intra-uterine Development. 


In cases of defective development of the maxilla or mandible 
the teeth present marked abnormalities of position. In cleft 
palate involving the premaxilla the incisors and canines are mis- 
placed, while partial arrest in the growth of the mandible naturally 
results in considerable disturbance of the relation of the dental 
arches to one another. A case of non-development of one 
mandibular ascending ramus is reported by Martin Rushton in 


1 Defective: something wanting. 
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Brit. Dent. Journ., \xiv, 549. The abnormality was associated 
with other local i aS errors ; other popanenis cases 
have also been recorded. 


(8) Abnormalities due to Variation of Jaw Development in 
Relation to Teeth of Normal Size. 


‘Individual variability is a general character of all common 
and widespread species of animals or plants; and, further, this 
variability extends, so far as we know, to every part and organ, 


Fic. 119.—Palatal view of a Borzoi hound. Fie. 120.— Palatal view of a greyhound. 
(From the Dental Record.) (From the Dental Record.) 


whether external or internal, as well as to every mental faculty. 
Yet more important is the fact that each part or organ varies to 
a considerable extent independently of other parts ’ (Wallace). 
In this section it is proposed to consider how far this pheno- 
menon of variability is responsible for general irregularity of the 
teeth. If series of different species of animals be examined it 
will readily be observed that a diminution in the length of the 
jaws is not accompanied by a corresponding diminution in the 
size of the teeth, with the result that in many species the teeth 
are arranged in a slightly irregular or crowded manner. In 
animals under domestication this variation in the length of the 
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jaws without corresponding adjustment in the size of the teeth is 
still more marked, particularly in the different breeds of dogs. It 
may be said that as a rule the shorter the jaw, the greater the 
tendency to crowding of the teeth. 

As an illustration, four breeds of dogs will be compared, 
namely, the Borzoi hound, the Greyhound, the Aberdeen terrier, 
and the Bulldog. The length of the jaws of these animals 
decreases in the order shown. The maxille of the Borzoi hound 
(fig. 119) are very long and the anterior cheek teeth are well 
separated ; in the Greyhound (fig. 120) the maxillz are shorter, 


Fie. 121.—Palatal view of an Aberdeen terrier. 
(From the Dental Record.) 


and there are spaces between the anterior cheek teeth, but these 
teeth are not so widely separated as in the Borzoi hound ; in 
the Aberdeen terrier (fig. 121), with its still shorter maxille, the 
premolar teeth are in contact, and there is insufficient room for 
the fourth premolar; while in the Bulldog (fig. 122), with its 
comparatively short maxille, the premolars and molars are 
arranged in an extremely crowded manner. 

Man is no exception to this law of variation, and with the pro- 
gress of civilisation the reduction in the size of the jaw out of 
proportion to the reduction in the size of the teeth has been 
marked. ) 
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Talbot,! who has collected a mass of statistics relating to 
irregularities, affirms that the early Britons possessed maxille 
varying in their lateral diameters from 2-12 to 2-62 in., whilst in 
modern Englishmen the maxille vary from 1-88 to 2-44 in., the 
minimum diameter having thus decreased more than the maxi- 
mum : and that a comparison of the maxill of ancient Romans 
with modern inhabitants of Southern Italy gives a similar result. 
From these data he infers that the size of the jaws has diminished 


Fig. 122.—Palatal view of a bulldog. 
(From. the Dental Record.) 


in the inhabitants of England and Italy, but it is not quite clear 
that these comparisons have any etiological significance, seeing 
that modern Englishmen are only to a very small degree, if at all, 
descendants of the ancient Britons; and similarly, the present 
inhabitants of Southern Italy have but little claim to direct 
descent from the ancient Romans. , 
There is, however, a general consensus of opinion in favour 
of the view that the jaws of modern races are decreasing in size, 
and the teeth also, though in a lesser degree. It is interesting 
to note that it has been possible to trace a diminution in the 
size of the teeth in prehistoric times. W. Wright ® has found 
that in the Neolithic and Bronze Ages the average length of the 
molar was greater than it was later on in the early Iron Age. 


1 * The Etiology of Osseous Deformities of the Head, Face, Jaws, and Teeth,’ 
Third Edition, 67. 
2 Brit. Dent. Journ., February 16, 1903. 
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The cause of the progressive diminution in the size of the 
jaws has not yet been clearly demonstrated, but, in view of all 
the ascertained facts bearing on the subject, the change would 
appear to be attributable in a great measure to the influence of 
civilisation, and more particularly to diet and to the manner in 
which food is prepared.. Sim Wallace, who has closely studied 
the subject, considers that the diminution is not due to heredity, 
but is ‘a characteristic developed in each generation as the 
result of the action of the environment.’ Under present-day 
conditions the physical character of the foodstuffs is responsible for 
insufficient mastication, and thus by the ‘ action of environment ’ 
the jaws are deprived of the full stimulus which is essential for 
their complete development. 

In the case of the animals referred to, artificial selection 
(breeding for points) has had a lot to do with the extremes of varia- 
tion produced, but as regards man, environment seems to be the 
prime factor, and it has not yet produced such extreme degrees 
as in animals. 


(y) Variation in Degree of Development of: i. Maxilla 
(and possibly associated bones). ii. Premaxilla. iii. Mandible. 


These variations produce cases of lack of occlusion of many 
teeth and involve variations in the : 


i. Maxilla (and possibly associated bones), producing posterior 
open bite, and some cases of superior protrusion and posterior 
lack of occlusion. 7 

ii. Premaxilla, producing anterior open bite and some cases 
of superior protrusion. 

iii. Mandible, producing inferior protrusion, cross bite, and 
some cases of superior protrusion (or inferior retrusion). 


Though this is a convenient method of classification, it will be 
found that somewhat similar abnormalities may be produced 
from different sources and, in some cases, by Endogenous and 
_ Exogenous causes acung together ; examples of this are found 
in the cases grouped as ‘ superior protrusion,’ where the abnormali- 
ties look somewhat similar but have different, mixed, or uncertain 
causes ; the defect, too, does not always arise in the same place, 
but appears to arise sometimes in the maxilla, sometimes in the 
_ premaxilla, and sometimes in the mandible. 
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A curious but well-defined class of irregularity is shown in 
fig. 123. The maxillary premolars and the first and second 


Fic. 123.—Models of a female at fourteen years, showing the maxillary premolars 
and molars external to the arch of the mandibular teeth. Posterior lack 


of occlusion. 


Fia. 124.—Models of the same individual taken at about seven 
years of age to show the occlusion of the deciduous teeth. 


a 


molars on the right side have erupted external to the arch of the 
mandibular teeth. This irregularity did not exist in the deciduous 
dentition, and the first sign of it was the eruption of the maxillary 
right first molar in the position shown in fig. 124. Rarely such a 
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condition occurs bilaterally. A similar condition is occasionally 
seen in apes and monkeys. | 

The explanation of these cases is probably that of abnormal 
maxillary growth, though possibly it is an aberration of that 
portion of the tooth band from which the teeth have their origin. 

To facilitate considerations of treatment this group of cases 
will be considered together and from the aspect of the deformity 
produced rather than the etiology (see Chapter VIII). 


(c) INvotvine Sorr Parts. 
Abnormal Development of the Frena Labiorum. 


Under this heading is included the irregularity of the first 
incisors where the frenum of the lip, instead of blending with the 
mucoperiosteum on the anterior aspect of the alveolar process, 

is continued between the incisors and blends with the tissues in 
the region of the anterior palatine foramen. In these circum- 
stances the frenum presses on the teeth with every movement 
of the lip, and the pressure tends to separate the teeth. A per- 
sistent labial frenum of the lower lip occurs, though much less 
frequently, and is at times hereditary. 


(B) ABNORMALITIES DUE TO EXOGENOUS CAUSES 
(OUTSIDE FACTORS). 


(a) PARTURIENT, ACQUIRED AT THE TIME OF BIRTH BEFORE 
COMPLETE SEPARATION OF THE INDIVIDUAL FROM THE 
MATERNAL ORGANISM. 


These are grouped etiologically as due to :— 


(a) Abnormal fcetal presentation ) leading to excessive 

(8) Abnormal maternal passages | ~moulding. 

(y) Application of forceps. 
There is ground for believing that a few abnormalities of the 
_ teeth may. be traced to injury at birth. 


(a) Abnormal Foetal Presentation. 


_ The models shown in fig. 125 are those of a boy about five 
years of age. The parents are healthy, and possess normal jaws. 


110 DENTAL SURGERY AND PATHOLOGY 


The child was breast-fed, and 
The width of the arch is 2 


there was no suspicion of adenoids. 


2-76 mm. across the inter-canine 


region and 29-65 mm. across 
the second molar region. These 
dimensions are above the aver- 
age. The occlusion is abnor- 
mal, the mandibular teeth being 
posterior to their normal rela- 
tion to the maxillary teeth. 
The cause of this mal-occlu- 
sion was difficult to account 
for until it was ascertained that 
the child was an example of 
face presentation and that the 
labour had been prolonged. 


Fic. 125.—Models showing abnormal Before complete extension 


occlusion of the teeth. 


position and the diameter of 


occurs in face presentation the 
head passes through the brow 
engagement is the mento-vertical, 


i.e. from the point of the chin to the most distant point of the 
vertex (see fig. 126). Whilst this position is maintained the jaw 


must be compressed. As 


fuller 


extension occurs the occiput is 
compressed against the spine and 
the chin slips up, the diameter of 
engagement then being the cervico- 
vertical and cervico-bregmatic ; at 
this stage there is no undue pressure 
on the chin. It seems quite pos- 
sible, therefore, that if labour is 
prolonged during the mento-ver- 
tical stage, permanent injury may 
be done to the mandible. 

Figs. 127 and 128 are repro- 
duced from Edgar’s ‘ Practice of 
Obstetrics’ and show the face 
before and after moulding. The 
appearance of the face after 


Fia. 126.—Diagram of a face 
presentation. 


moulding suggests some retraction of the mandible. 


Another of these cases is shown in fig. 129. The anterior 
maxillary teeth are unduly prominent. The child was breast-fed 
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and there was no trace of adenoids. The occlusion is abnormal, 
the mandibular teeth being postnormal in relation to the maxillary 


Fie. 127, 
Shows the head before moulding. 
(From Edgar’s ‘ Practice of Obstetrics.’) 


Fig. 128.—The head after moulding in a case of face presentation. 
(From Edgar’s ‘ Practice of Obstetrics.’) 


teeth. In this case the labour was difficult and prolonged. The 
jaws of both parents are well developed, and the remaining 
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children in the family—four in number—have well-developed 
arches and normal occlusions. 


Fic. 129.—Models of a girl at eleven years with abnormal occlusion 
of the teeth associated with a difficult face presentation. 


(8) Abnormal Maternal Passages. 


Similarly, if the maternal passages are abnormally small or 
in any other way out of proportion or the child abnormally large, 


, 


Fig. 130.—Photograph of a child with extreme asymmetry of the face. 
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excessive moulding may take place ; sometimes, of course, these 
cases need the application of forceps in addition, and so may be 
further complicated. 

Asymmetry of the dental arch is often seen and may oc- 
casionally be the effect of excessive moulding of the skull during 
birth. An example is shown in fig. 130. It will be noticed that 
the left side of the face is flattened and that the left occipital 
region is squeezed outwards. In this case the labour was pro- 
longed, but no instrument was used. According to the father’s 


Fie. 131.—The mandibular teeth of the case shown in fig. 130. 


statement, ‘the child was born with the head as it is, but the 
doctor said it would come straight in time.’ The asymmetry 
of the mandibular arch is shown in a drawing on mm. paper from 
a model of the mouth (fig. 131). 


(y) Application of Forceps. 


Fig. 132 illustrates the case of a boy six years of age who came 
under the care of G. Berwick. The defective growth of the man- 
dible, due to an injury at birth, resulted in marked prominence 
of the upper teeth. The labour was very difficult and it was 
necessary to use forceps, which injured the face on the right side 
from the angle of the jaws to the chin. 

Two cases of injury to one condyle of the mandible at birth, 
the left condyle in each case, with subsequent lack of growth 
and fibrous anchylosis on that side, were shown by E. A. Hardy 
at a clinical meeting of the Odontological Section of the Royal 
Society of Medicine on January 28, 1935: both had been breech 


I 
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presentations. The deformity in each case was_ apparently 
similar to those shown in figs. 133 and 134. 

It seems highly probable that prolonged labour, especially in 
certain presentations, may lead to abnormality in position of 
the teeth. 3 

The facts quoted above are sufficiently suggestive to warrant 
a full inquiry into a possible relationship between difficult labour 
and irregularities of the teeth. 


Fria. 132.—Models of a child, showing the results of injury 
of the mandible at birth. 


(b) Post-NATAL OR ACQUIRED AFTER BIRTH. 


The majority of irregularities fall under this heading, and can 
be traced chiefly to (a) trauma, (8) infective processes in connection 
with the teeth, (y) conditions leading to abnormal growth of the: 
jaws, and rarely to (8) neoplasms, and (ec) physical causes of 
unknown origin. 


(a) TRAUMATIC CAUSES. | 


The traumatic causes leading to deformities of the dental 
arch can be grouped under two headings :— | 


(i) Direct injury of the teeth or jaws. 
(ii) Indirect injury (causing displacement usually during 
eruption). 
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Fie. 133.—Specimen showing arrested growth of the left 
half of the mandible. 


Fic. 134.—-Models of a patient in which the left half of 
the mandible was arrested in its growth. ; 
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(i) Direct I njury of the Teeth or Jaws. 


Incomplete Dislocation of T’eeth—The incomplete dislocation of 
a tooth or teeth if not corrected may result in permanent faulty 
position. For the possibilities which may arise from this condi- 
tion and their treatment the student is referred to p. 290 et seq. 

The Premature Removal of Teeth—With the removal of a 
tooth there is-a tendency for the approximal teeth to come 
together. In the maxilla, this movement is brought about by 
the muscular pressure of the lips, the tension of the cheeks and 
the forward movement of the permanent molars ; in the mandible, 
by the action of the tongue and the tilting movement of the 
permanent molars. The extent of the deformity depends on the 
tooth removed, the time of removal, the occlusion of the teeth, 
and the development of the bones. 

The following examples will illustrate these points. Hf a 
maxillary deciduous second molar is removed after the eruption 
of the permanent first molar, the- latter tooth will tend to move 
or tilt (or both) forwards, and the deciduous first molar backwards. 
The extent of the movement of the permanent molar will vary 
according to the degree of interference with the growth of the 
bone in the molar region. If there has been normal growth, 
and if the first molar is in good occlusion with ‘the mandibular 
tooth (i.e. interdigitation of the cusps is well marked), the 
amount of forward movement will be slight. If, on the other 
hand, there has been interference with the growth of bone, the 
tendency of the permanent molar to forward movement will be 
marked, even though the occlusion may be good. The tendency 
of the deciduous first molar to move backwards is brought about 
by the muscular pressure of the lips, but the lips will not exert 
much influence if the occlusion with the siete teeth is 
good. 

If a deciduous second molar is removed before the permanent 
molar has erupted, the forward movement of the latter will be 
marked, and in some cases it will take up the-whole space 
previously occupied by the deciduous tooth. 

If a deciduous canine is removed at an early age, the closing 
of the space is mainly due to a spreading movement of the 
incisors, brought about in the maxillary arch by the lips and in 
the mandibular arch by both lips and tongue. The deciduous 
molar may also move forwards, but this will depend mainly upon 
the forward pressure of the permanent molars. 
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If the mandibular permanent first molars have been removed 
before the eruption of the second premolars, the latter occasionally 
erupt far back in the arch, as shown in fig. 135. 


Fie. 135.—Model showing movement backwards of the mandibular second | 
premolars following early extraction of the permanent first molars. 


Fracture of the Jaw in children is frequently followed by 
irregularity in the position of the permanent teeth located in 
the region of the fracture. 


Fic. 136.—Model showing deformity of the arch following the flap operation 
for cleft palate. (From Brit. Dent. Journ.) 


Operations for Cleft Palate——Operations for the treatment of 
cleft palate are at times followed by considerable disorganisation 
of the dental arch (fig. 136), which necessitates free extraction 
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and the adoption of dentures to provide a satisfactory masticating 
surface. A. T. Pitts 1 states that there is a difference in the type 
of deformity following the method of operation. In the ‘ flap ’ 
operation the deformity is chiefly limited to the side from which 
the flap is taken, the arch on the side opposite to the flap being 
usually normal; in the Langenbeck operation, where tension is 
exerted on both sides of the jaw by the operation, there is a 
bilateral contraction of the arch, but the degree of deformity is 
much less than in the flap operation. 


(ii) Indirect Injury (causing Displacement usually during 
Eruption). 


- Habits.—Certain habits are contracted by children, such as 
finger-sucking and lip-sucking, which, if persisted in, will produce 
deformed arches. In the habit of sucking the thumb or finger, 
the palmar surface of the thumb is placed against the palatal 
surface of the first incisors, the mandibular teeth being closed 
on the dorsal aspect. The pressure exerted causes the maxillary 
first incisors to protrude, so that the lower lip passes behind 
them and aggravates the protrusion when the mouth is at rest. 
At times the thumb or finger is inserted between the teeth in 
such a manner as to cause the teeth to impinge on the lateral 
surfaces. Under such conditions, the maxillary incisors and 
canines are forced outwards and frequently upwards, producing 
a type of irregularity known as ‘open bite.’ Sucking of the 
lower lip may force the mandibular teeth backwards and. the 
maxillary teeth outwards. One has seen a child three and a 
half years of age with the mandibular incisors forced backwards 
over the tongue, these teeth being three-quarters of an inch 
behind the maxillary incisors. Another habit acquired consists 
in forcing the tongue over the-tips of the mandibular teeth and 
against the maxillary incisors, causing protrusion of the latter 
teeth. 

The prolonged and persistent use of the ‘comforter,’ or 
‘dummy,’ is a fruitful source of’ dental deformity. Fig. 137, 
the models of a child aged five, illustrates the protrusion of the 
maxillary arch from this cause. The protrusion was well marked 
when the child was about eighteen months old. 

Careful inquiry into the use of the ‘dummy’ would seem 
to show that, if its use is persisted in, deformity of the maxillary 

/ 1 Brit. Dent, Journ., May 1, 1922. 
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dental arch will almost certainly result. The extent of the 
deformity will depend on the frequency with which the 


Fig. 137. 
(From Proc. Roy. Soc. Med.) 


“dummy ’ is used, the period over which its use extends, and 
the presence. or absence of rickets. 
The maxille and mandible illustrated in fig. 138 show the 


“S 


~ 


Fie. 138.—Maxille and mandible showing protrusion of the maxillary 
incisors as seen in children addicted to the habit of thumb-sucking. 


type of deformity usually seen in children addicted to thumb- 
sucking. The maxillary incisors project, while the arch of the 
mandibular incisors is flattened. There is reason to think that 
in these cases the force on the incisor teeth in the backward 
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direction is resisted at the articulation, with the result that the 
neck of the condyle takes an inward direction, as shown in 


fig. 139. 


Fie. 139. 
Normal mandible. Abnormal mandible, 
showing bend in the 
neck of the condyle. 


Results of Cicatrices.—If the soft tissues in the neighbourhood 
of the jaws have been injured the contraction of the cicatrix may 
divert the teeth from their normal positions. A case of protrusion 


ZN 


¥ ; 
Fie, 140.—Models showing displacement of the mandibular teeth, 
the result of contraction of a cicatrix. (Tomes.) 


of the mandibular incisors which followed an extensive burn of 


the soft tissues of the neck is shown in fig. 140. | 
Undue Retention of Normal Deciduous Teeth—The undue 
retention of a deciduous tooth may divert its successional tooth 
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from its normal path of eruption, so that it comes ultimately to 
be secondarily misplaced. This is not a rare happening in the 
maxillary incisor region in particular. 


(8) INFECTIVE PROCESSES IN CONNECTION WITH THE TEETH. 


(i) Loss of Tissue from Caries.—Loss of tissue from caries on 
the approximal surfaces allows the teeth to close on one another. 
A forward movement of the permanent molars often occurs from 
this cause. : 

(ii) Infective Processes the Sequele of Caries—The presence 
of septic teeth is a common cause of irregularities. Under 
normal conditions the loss of the deciduous teeth is due to 

‘absorption of their roots. When the tissues around a deciduous 
tooth have been injured consequent on infection and death of the 
pulp absorption takes place slowly and is.often completely 
arrested. Such teeth obstruct the movement of the erupting 
tooth, deflect it from its course, and so cause it to erupt in an 
irregular position. 

Similarly granulomata may interfere with the formation and 
eruption of successional teeth, and cysts also will divert teeth 
from their normal path of eruption. Inflammatory processes 
in connection with the deciduous teeth may have the same result. 


(y) CONDITIONS LEADING TO ABNORMAL GROWTH OF THE JAWS. 


These consist of (i) errors in feeding and environment, such as 
rickets in association with adenoids, (ii) errors in manner of feed- 
ing, such as faulty appliances for hand-feeding, and (iii) disease, 
such as congenital syphilis, acromegaly, oxycephaly, progeria 
and achondroplasia. 

By far the greatest number of cases of irregularities of the 
teeth are the outcome of a diminished growth of the maxilla and 
the mandible. As regards the most suitable treatment of these 
cases there is considerable diversity of opinion, which will prob- 
ably disappear as soon as the pathology of these cases has been 
established. Before discussing possible causes, it may be ad- 
vantageous to refer to the relation of the maxillary-premaxillary 
suture to irregularities of the teeth. 

An examination of skulls of children suggests that growth of 
bone at the maxillary-premaxillary suture continues until the 


‘ 
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eruption of the second dentition is well advanced, and there is 
reason to believe that the premature closing of the suture is 
causally related to a crowded arrangement of the incisor teeth. 

In the infant this suture is well marked and runs posterior 
to the foramina leading to the permanent incisor teeth and ends 
near the margin of the canine socket. Later on the suture tends 
to be separated by an increasing interval from the incisors. The 
outer portion of the suture fills in first, the inner portion being 
often well marked in the skulls of children of from twelve to 
sixteen years of age. 

Palates with well-marked sutures are as a rule wider than 


Fic. 141.—Maxille of a child about three years of age. 


those where the suture is ill-defined. _A comparison of the inter- 
canine and inter-deciduous second molar widths of forty- -seven 
specimens gives the following figures :— 


Inter-canine. Inter-second molar. - 


Well- defined sutures (32 specimens) .... 22-5mm. ... 27-8 mm. 

Ill-defined sutures (15 specimens) awe typed O Mae... . 26°8 mm, 

It will be noted that the difference in the width of the arches 
is greater between the canines than the molars. 

Maxille showing well-defined sutures are shown in figs. 141 
and 142. In both these specimens the dental arches are well 
formed and the teeth are not crowded. 

In the maxille (fig. 143) from a child aged three years two 
months the outer two-thirds of the sutures are closed, the teeth 
are curved inwards and are crowded. The canine and molar 


—s 
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widths are 19 mm. and 23-5 mm., the normal average being 
22-5 mm. and 27-8 mm. The conclusion to be drawn from the 


Fie. 142:—Maxille of a child aged four years six months. Each premaxilla 
is developed from two centres. 


examination of dried specimens is that early closure of the suture 
and crowding of the anterior teeth are definitely related.1 
(i) Errors in Feeding and Environment.—It has been shown 


Fig. 143.—Maxille of a child aged three years two months with crowded 
incisors associated with partially closed sutures. 


that some children are ill-nourished before birth owing to in- 
adequate maternal diet, but that they usually overcome that 
1 A fuller account of the relation of the maxillary-premaxillary suture to 


irregularities in position of the teeth will be found in the Dental Record, February 
1914, 
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deficiency if adequately fed afterwards. It stands to reason, too, 
that if after birth the growing child does not get a well-balanced 
diet—that is, one containing all the chemical substances including 
vitamins that the body requires, and in an assimilable form—its 
body will suffer in some manner. With regard to abnormalities 
in position of the teeth, that is particularly shown with reference 
to rickets, a deficiency disease partly caused by a deficiency of 
vitamin D, and very often associated with adenoids causing nasal 
obstruction. 

The imperfectly calcified and softer bones of rickets are 
influenced by the extra tension put on them by the cheeks in the 
process of mouth-breathing, and so become distorted. The grave 
deformities of the dental arches and consequent crowding of teeth 
which can be caused in this manner have largely disappeared in 
the past twenty years with the greater knowledge of the dietetic 
and physiological needs of small children. 

Errors in feeding and in the manner of feeding are frequently 
coincident, and this tends to exaggerate further the distortion of 
the plastic bones of rickets. 

Nasal obstruction arising from the presence of adenoids greatly 
influences the growth of the maxilla, the effect produced depend- 
ing on the period of onset and the persistence of the adenoids. 
The earlier the age at which the adenoids appear the more 
marked will be the effect on the teeth and palate, and the longer 
they persist the greater will be the damage. | 

The Character of the Deformity—If the mouth of a child of 
four years of age that was breast-fed and has not had adenoids 
be examined, the teeth will be found to form a regular arch, 
with the anterior teeth separated by slight spaces. The vault 
of the palate in section across the deciduous first molars will be’ 
oval-shaped, and, in longitudinal section, will rise with a gentle 
incline from behind the anterior teeth to the vault (see fig. 144). 

In a child that has suffered or is suffering from adenoids, the 
teeth will be crowded and the muco-periosteum of the palate 
will present a somewhat puckered appearance (fig. 145); the 
vault, in transverse section, will be dome-shaped, and, in longi- 
tudinal section, will rise somewhat abruptly from the posterior 
aspect of the incisors, the palate will have the appearance of 
having been pushed up towards the front, and in some cases 
the deciduous molars will occlude too far forward. ware 

If the adenoids have not been severe and are removed before 
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the age of six, their effect on the permanent teeth will be to 
crowd the maxillary incisors, the disturbance ranging from a slight 


Fig. 144.—The model of a child that was breast-fed and had 
_ not suffered from adenoids. 


tilt of the second incisors to an irregularity involving the four 
anterior teeth, but the permanent first molar will erupt in good 
position and, provided that the deciduous molars are retained for. 


Fic. 145.—Models of a child, aged five years and seven months, that had suffered 
from adenoids from the age of two years. The puckered appearance of 
the muco-periosteum covering the hard palate and the crowding of the teeth 
are well shown. 


the normal period, the premolars will erupt in normal occlusion. 
The canines, when in place, will show a slight slope of the roots | 
towards the median line. The only permanent irregularity, 
therefore, will be the crowding of the incisor teeth. 
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If the adenoids have been severe and of long duration, an 
additional effect on the arch will be seen in the region of the 


» 


Fic. 146.—Model of the case ten in fig. 145 after the eruption of the 
incisors. Note the see clae position of the incisors. 


permanent first molars, so that these teeth, when Sapte fail to 
assume a vertical position, and lie with a general slope back- 
wards. ' This is well shown in fig. 147, the models of a child who 


Fie. 147.—Models of a boy aged seven. He had been operated on for 
adenoids three times. (From Proc. Roy. Soc. Med.) : 


suffered from adenoids. It is not difficult to foresee that, as soon 
as the deciduous second molar is removed, rapid forward move- 
ment of the permanent first molar will result in an encroachment 
on the space for the premolars and an abnormal occlusion. 


4 


a 
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- In some cases the growth in the molar region is so much 
restricted that the permanent first molar erupts in such a way 
as to lead to absorption of the posterior roots of the deciduous 
second molar (fig. 148). Under such conditions it is obvious 
that abnormal occlusion must result and that the space for the 
premolars will be considerably curtailed. 

If the permanent molars do not move forward, the premolars 
and canines erupt in normal position, and then the only deformity 
that remains is slight crowding of the incisors. Ifthe permanent 
molars do move forward, the space for the premolars and molars 

is reduced and a general crowding of these teeth results. 


Fic. 148. (From Proc. Roy. Soc. Med.) 


There would appear to be a slight decrease in the width of 
the arch in children with adenoids, as compared with those free 
from adenoids, the difference being slightly less than 1 mm. 
The subjoined figures would appear to substantiate this view. 


Without adenoids (20 cases) ... 
With 3 PLaed, & daze 


Difference 


Without adenoids (34 cases) ... 
With ee ba caste Fees 


Difference 


Width between 
the permanent 


Width between the 
deciduous first molars 


first molars. or first premolars. 


Breast-fed. 
34°85 mm. 26-31 mm. 
33°80." 5, — 25°19 ,, 
1-05 9 eee 1-12 9 
Hand-fed. 
34-10 mm. S5 pa20; Ob mm, 
Jo°O0° 55 ate 24-90 ,, 


OF ia> 55 ae: Odi ler;, 


The width (A) between the permanent first molars was 
measured from the gum margins immediately in line with the 
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fissures on the palatine aspect of the teeth. The width (B) 
between the deciduous first molars or first premolars was 
measured from the gum margins at the point corresponding to 
the centre of the palatine aspect. The same plan is followed in 
the measurements shown on pp. 131 and 132. 

These measurements are from patients treated in private 
practice. #4 

With persons who have suffered from adenoids the maxillary 
third molars often erupt with the occluding surfaces facing 
backwards and outwards. 

Many of the gross lesions of the jaws which are found in 
association with adenoids are not necessarily the direct result 
of the adenoids alone. Usually there are other contributory 
causes, the influence of which will be considered subsequently. 

The Factors producing the Deformity—tThere is a wide diver- 
gence of opinion as to the precise manner in which the deformities 
of the palate associated with adenoids are produced. It has 
already been pointed out (p. 84) that the efficient performance 
of nasal respiration is essential for the full growth of the maxilla. 
This function is hindered or may be entirely in abeyance when 
there is nasal obstruction, and the result is that the growth of 
the jaw is considerably hampered. 

H. Campbell, dealing with the subject of nasal respiration, 
says, “When we reflect that a person normally breathes some 
twenty thousand times through the nose in twenty-four hours, 
and that the constant flow of air through the nasal passage 
attracts an abundant supply of blood to the nasal mucous mem- 
brane, for the purpose of warming and moistening the air, giving 
off to it about two quarts of water per diem, it is manifest that 
the cessation during the developmental period of the respiratory 
function of the nose must interfere with the proper development 
of the nasal apparatus, just as early excision of an eyeball tends 
to defective development of the corresponding orbit.’ 

The interference with growth would appear to occur mainly 
in the region of the incisors and the molars. Lack of use of 
the muscles of the anterior nares, in addition to the loss of 
stimulus to the nasal mucous membrane, inhibits the growth 
of the premaxille. The restriction of growth from this cause 
would seem to afford an explanation of the fact that crowded 
incisors are almost always associated with cases in which adenoids 
develop during the first six years of life. The want of growth 


ABNORMALITIES IN POSITION OF THE TEETH 129 


in the molar region is due to the lack of expansion of the maxillary 
sinus arising from disuse, and the want of growth of the maxilla 
is correlated with a diminished growth of the mandible. 

J. G. Turner! is of the opinion that the interference with 
growth of the maxille is not due to disuse of the nose, and, in 
support of his contention, quotes cases in which tracheotomy 
tubes have been worn by children for years without any ill-results 
on the nasal or palatal development. He considers that the 
cause of the failure of maxillary growth in adenoids is obscure. 

The degrease in the width of the arch seen in patients with 
adenoids may be due to the general want of growth of the maxilla 
arising from the presence of the adenoids in conjunction with the 
pressure exerted by the tension of the cheeks in consequence of the 
open mouth, and the absence of pressure from the tongue. 

The measurements quoted on p. 127 show a slight narrowing 
of the arch in children affected with adenoids. In many of the 
cases included in the series the nasal obstruction was not sufficient 
to cause excessive mouth-breathing and the effect of the tension 
of the cheeks would not be marked ; still further, in each case 
the full complement of teeth was present. In the breast-fed 
children affected by adenoids there is a greater proportional 
narrowing of the arch than in hand-fed children similarly affected. 
At first sight this difference is rather surprising, but the explana- 
tion is as follows: The arch of the breast-fed child is broader 
and the teeth more spaced than in the hand-fed child ; pressure 
brought to bear on the outer surface of the arch forces the teeth 
inwards ; in the breast-fed child the teeth must move a greater 
distance before mutual antagonism of the teeth occurs than in 
the hand-fed child, and hence can be explained the greater 
proportional reduction in the width of the arch in the breast-fed 
child. These facts support the view that the tension of the 
cheeks is an important factor in reducing the width of the 
arch. , 

It is evident that when once the teeth are laterally in contact 
the resistance to the lateral pressure is increased, and that any 
further narrowing of the arch will depend upon whether the 
pressure of the cheeks is sufficient to overcome the resistance of 
the arch. If the mouth-breathing is extreme, the effect of the 
lateral pressure of the cheeks is accentuated and may become 
sufficient to drive forward the anterior curve of the arch and 


1 Trans. 17th Int. Med. Congress, Section of Stomatology, 1913, 57. 
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cause protrusion of the teeth and so produce the saddle-shaped 
arch which was once common but is now seldom seen. 

If the continuity of the arch is broken by the loss of teeth 
the narrowing will be accentuated. That the constant tension 
of the cheeks, and especially the tension of the muscles, does 
eventually affect the arch is shown by an interesting case recorded 
by Lambert Lack,! in which a child had suffered from unilateral 
facial paralysis from infancy, in addition to mouth-breathing 
from adenoids. On the unparalysed side the arch was crushed 
in, but not on the paralysed side. 

A word must be said with regard to the high arch of the 
palate seen in children suffering from marked adenoids. It has 
been maintained that this is due solely to the lateral pressure of 
the cheeks, but that view is open to criticism, as in many cases 
the narrowing is very slight and does not account for the increased 
height of the palate. It seems probable that the height of the 
palate may be due to interference with the growth of the sphenoid 
and the septum of the nose. 

‘The hard palate in the infant is normally high arched, and 
at birth it lies above the level of the Eustachian tube, but later 
on becomes considerably lower. This alteration is due to the 
downward growth of the hard palate, so that one factor in the 
production of a highly arched palate is a lack of development of 
the walls of the nose, more especially of the sphenoid and the 
septum.’ Any factor such as adenoids will interfere with the 
growth of the nasal septum, and so retard the proper development 
of the hard palate and consequently its descent. — 

To sum up, it would seem probable that the deformities 
associated with adenoids and rickets are to be attributed mainly to 
defective growth of the maxille, and that the narrowing of the arch 
vs in a large measure due to the tension of the cheeks, the severity of 
the deformities depending upon (1) the degree of adenoids and 
consequent mouth-breathing, (2) the duration of the adenoids, 
(3) the loss of teeth from the dental arch, (4) the degree of mal- 
nutrition (rickets) present. 

The jaws in health preserve their form under stress of mastica- 
tion, and similarly, when the bone is soft as in rickets and there 
is corresponding muscular weakness, no change of form occurs. 
H. K. Hatfield,2 who examined fifteen children with a clear 


1 Trans. 17th Int. Med. Congress, Section of Stomatology, 1913, 67. 
2 Dental Items of Interest, September 1919. 
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diagnosis of rickets, found that in the jaw development there was 
nothing which could be regarded as characteristic of rickets. 

If, however, the functional equilibrium is disturbed by the 
introduction of an artificial force such as a ‘ dummy,’ or if a change 
of muscular pressure takes place, as in mouth-breathing, deformity 
ensues. These altered conditions produce deformities even in 
healthy bones, but in rickets, owing to softening of bone, the 
deformities are increased. | 

(ii) Errors in Manner of Feeding.—There is ample evidence 
that the method of infant feeding influences the shape of the 
palate and dental arch. 

A series of measurements made of the arches of children free 
from adenoids gave the results shown below :— 


A B 
Breast-fed a #) 34-88 mm. ae ¥ 26-31 mm. 
Hand-fed *s ab 342BI) "3 a3 — 25-67). ,; 


The figures recorded above show that breast-fed children 
have slightly broader arches than those fed by artificial methods. 
The measurements given relate to patients in private practice ; 
figures gathered from patients in hospital show a greater differ- 
ence between the arches of breast-fed and hand-fed children. 

To ascertain the comparative breadth of the height of the 
palate, plaster casts were made of the patients, and these were 
divided at a point corresponding to the middle of the deciduous 
second molar and second premolar. Tracings on paper were 
then made and a line drawn between the gingival edges, and 
from the centre of this base a line was drawn at right angles to 
ascertain the height. In the case of breast-fed children the 
breadth of the palate averaged 2-62 times the height, in the 
hand-fed children 2-52 times the height. 

In hand-fed children there is a greater igen to abnormal 
occlusion than in breast-fed children. 

It seems quite feasible that this variation in the palates and 
arches of breast- and hand-fed children is due to the difference 
between the action of the palate on the teat and the nipple. An 
infant, when at the breast, takes not only the nipple, but a 
considerable portion of the areola into the mouth, and the tongue 
is often seen protruding over the lower lip. In the act of feeding, 
the mandible is first slightly depressed and then raised so as to 
Squeeze the breast against the palate, and the milk so expelled 
is then swallowed. The jaws then separate to admit more milk 
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into the flaccid apex of the breast, and the process is repeated. 
The general effect of this action is to bring the muscular tissue 
about the jaws into activity, and to widen the palate. 

With the modern-shaped bottle the child is held on the left 
arm and the bottle is kept at such an angle that the milk passes 
into the teat ; the mandible then exerts a Squeezing action and 
the milk, passing into the mouth, is swallowed. If the bottle 
is used correctly, very little sucking is performed by the child, 
the whole act simulating that of the child at the breast ; but 
there is this difference : the teat is not so tough and resistant as 
the breast, and the pad in the mouth exerts less extensive pres- 
sure on the anterior part of the palate ; still further, the backward 
force of the breast upon the anterior part of the arch is absent. | 

The ideal teat has yet to be designed, but it seems obviously 
desirable that so far as possible the natural action of the nipple 
should be reproduced, and to this end teats for bottles should 
be made flat and broad at the base, a little longer than those 
at present used and of a tougher material. Now that so many 
children are hand-fed the matter is of considerable national 
importance. 

The modern feeding-bottle is, however, a great. improvement 
on the old tube feeding-bottle. The teat of the old tube feeding- 
bottle is of a narrow tube-like type from 1 to 13 inch in length. 
In taking the milk from this bottle, the tongue is close around 
the teat and the act of suction is brought into play. The 
mandible is not brought into use, and the whole action of the 
muscular tissue of the cheeks is towards the median line, and 
not away from it as it is when the child is breast-fed. The 
action tends to narrow the palate instead of spreading it. The 
average measurements of the arches of forty-one patients who 
had used the tube-bottle were as follows :-— 

A B 
32; 14am. ye io) die al os Re ee A ee LOB 
These figures, compared with those of hand-fed by modern 
feeding-bottles, show a marked diminution in width, especially 
in the premolar region. 

(iii) The Effects of Disease on the Growth of the Jaws. 
CONGENITAL SYPHILIS,—It is common, but not constant, in cases 
of congenital syphilis to find that there is a lack of occlusion of 
the teeth in the incisor region ; apparently this is due to a 
deficiency of growth of the premaxilla (see p. 47 et seq.). 
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ACROMEGALY.—In this condition growth recommences in 
certain parts of the body, the mandible being one of the parts 
affected. The ramus elongates, there is growth along the alveolar 
border, at the chin, and also at the lower border of the bone. 
These changes are diagrammatically shown in fig. 149, the 
mandible of a normal person being superimposed on that of three 
acromegalic mandibles. 

A. Keith,! who has given considerable attention to the subject, 
considers that the increased growth is due to over-action of the 
pituitary secretion. ‘ It somehow sensitises the osteoblasts of the 


TH WALK ERS 
[2 
¢ ly oly 


Fie. 149. 
(A. Keith.) (Dental Record.) 


masticatory apparatus—not only wakens up growth in them, but 
renders them highly susceptible to the mechanical influences to 
which they are subject when in action.’ 

OxycEPHALY.—In the condition known as oxycephaly the 
maxille are poorly developed, the length of the maxilla being 
reduced in proportion to the anterior-posterior diameter of the 
skull. The maxillary sinus is usually rudimentary. The man- 
_ dible is not affected. : 

Morley Fletcher? thus describes the jaws in a case of well- 
marked oxycephaly : ‘The superior maxilla was shortened from 
before backwards. The hard palate formed a narrow, very 
pointed arch. The second and third molars were absent in the 


4 Dental Record, xxxiii, 769. 
2 Quarterly Journal of Medicine, 1911, iv, No. 15. 
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upper jaw and could be made out in the radiogram lying above 
on what appeared to be rudimentary antra. Lower jaw under- 
hung teeth normal in number.’ | : 

In oxycephaly there is synostosis of the coronal and sagittal 
sutures and this leads to a lack of growth of the maxilla. There 
is some evidence that the changes are related to an alteration or 
abnormal development in the pituitary body. 

ProcEria.—This interesting condition was first described by 
Hastings Gilford. It is a case of delayed or arrested growth— 
infantilism—to which is added senilism, a term used to designate 
prematurely senile changes. 7 

The skeletal changes in a case of progeria have been fully 
described by A. Keith... The condition of the jaws and teeth is 
most instructive because it seems to shed light on the problem of 
the crowded mouth. The palate is very little larger than that of 
a child at birth, the length being less reduced than the width. On 
the other hand, the teeth are as advanced in formation as one 
would expect to find in an individual of eighteen years of age, but 
are placed in an irregular manner. The second incisors and third 
molars are absent and the canine unerupted. In the mandible 
the second incisors are absent, the premolars are embedded in the 
bone, the first molars have been destroyed by caries, and the 
second molars are erupting from the inner aspect of the coronoid 
process. The third molars are absent (figs. 150 and 151). 

ACHONDROPLASIA.—In this disease there is a slowing down 
or arrest of bone growth at epiphyseal lines and, owing to syno- 
stosis of the bones of the base of the skull, the maxilla may be 
deformed. The malformation consists in a retraction of the face 
and a tilting upwards of the anterior part of the palate. 

The manner in which the teeth and jaws are affected in cases 
of acromegaly, etc., where the disease is well marked, is indicated 
above. It is probable that these diseases are frequently present 
in a lesser degree, and that with further knowledge they will be 
found to be a more common cause of irregularities of the teeth 
than has hitherto been suspected. 


(5) NEOPLASMS. 


The occurrence of a neoplasm can displace teeth from their 
normal positions ; if they are benign they may divert unerupted 


1 *Progeria and Ateleiosis,’ Lancet, February 7, 1913. 
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teeth from their path of normal eruption or displace them when 
erupted, and if malignant they may invade and destroy the germs 
of unerupted teeth or erode their attachment and support when 
erupted, so bringing about their loss. By comparison, the loss of 
teeth under these circumstances is a secondary matter. 


(e) PHysicaL Causes oF UNCERTAIN ORIGIN. 


Teeth which only partly erupt or which remain completely 
unerupted constitute abnormalities in position. No exact know- 
ledge is yet available of the factors which cause this to occur when 
ample room is available for their eruption ; this matter and the 
etiological factors in so far as they are known are discussed in 
Chapter I. 


(2) OCCLUSAL (ANGLE’S) CLASSIFICATION. 


‘This classification must be regarded only in the light of occlu- 
sion as it affects the position of the teeth, and in particular with 
the occlusion of the permanent first molars, it is only true as 
regards the antero-posterior positions of the teeth (see p. 84). 

The maxillary permanent first molar is regarded as the ‘ fixed 
point’ in this classification. A case of normal occlusion at 
different ages is illustrated for comparison in figs. 152 to 158. 

Class I—The permanent first molars are in normal medio-distal 
occlusion with each other, the anterior teeth are those which most 
often are in malocclusion, they may show a general crowding or 
it may affect individual teeth only (see figs. 159 to 162). . 

Class I1.—The mandibular permanent first molar is in post- 
normal medio-distal occlusion with the corresponding maxillary 
tooth. This class is subdivided into two divisions either of which 
may be unilateral or bilateral. 


Division I.—The arches are narrowed in width, especially 
in the region of the canines and premolars; this forces out 
the maxillary incisors and the mandibular arch is postnormal 
to the maxillary arch (see figs. 163 to 166). 

Division IT.—In this type the arch may not be much 
narrowed, but crowding of the anterior maxillary teeth is 
the result of too small an arch in which the first incisors are 


? 
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placed on a plane posterior to the second incisors, which 
in a typical case are very prominent; the canines also are 
in line with the second incisors (see figs. 167 to 170). 


Fie. 152.—Age 4. 


Fig. 153.—Age 4. 


Fic. 154.—Age 4. Fic. 155.—Age 4. 
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Fie. 156.—Age 9-2. 
Fies. 155 and 156 show the increase in length of the arch from age 4 to 9-2, 


Fie. 157.—Age 9-2. 
The width of the upper arch, measured from the occlusal sulci of °° ig 2-2 mm. : | 


wider than the same arch in fig. 153. This increase is the result of growth 
only (no treatment). 
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Fic. 158.—Age 20-1. 


The same case as shown from figs. 152 to 157. There is slight excess of overbite 
in these models. 


Fie. 159.—Age 4. 


Fic. 160.—Age 4. 
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Fia. 161.—Age 12. 


Fia. 162.—Age 12. 


Fies. 159 to 162.—A Class I case.—Models of the same child at 4 and 12 years 
of age. There is slight crowding and rotation of the incisors in the 
deciduous dentition and no spaces. In this case at 12 years of age the 
canines are almost entirely shut out of the arches, the irregularity appearing 
much worse than in the deciduous dentition ; this is because the deciduous 
arch should consist of teeth and spaces, whereas in the permanent one it 
usually consists of teeth only ; so, a deciduous arch with the teeth in good 


alignment and no spaces constitutes an abnormality. There was no 
treatment. 
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Fie. 163.—Age 4~7. 


Fie. 164.—Age 4-7. 


Fies. 163 and 164.—Class II, Division I.—Models of the same child. The man- 


dibular incisors have a slightly flattened appearance, probably due to the 
habit of lip-sucking. 


Fic. 165.—Age 9-2. 


‘ies. 165 and 166.—Class II, Divi- 
sion I.—Models of the same child. 
Postnormality nearly one cusp. 
There has been a little forward 
drift of the mandibular molars on 
account of the premature loss of 
the deciduous first molars, making 
the postnormality appear less 
than it actually is. Fia. 166.—Age 9-2. 
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Fic. 167.—Age 7-5. 


Fia. 168.—Age 7-5. 


Fies. 167 to 170. A Class II, 


Division II case.—Models of 
the same child at ages 7 and 
1l. The maxillary decidu- 
ous incisors, instead of being 
spaced, are even crowded, as 
evidenced by rotation and 
imbrication ; the maxillary 
left deciduous molars are 
buccal to the mandibular 
ones. The appearance of the 
teeth might be considered 
satisfactory to a lay person. 
The permanent dentition 
shows severe crowding of 
the maxillary incisors, the 
second incisors being appar- 
ently in marked buccal posi- 
tion, but actually the first 
incisors are lingually placed, 
the mandibular arch being 
postnormal. The molar 
occlusion on the left side has 
improved bucco - lingually. 
Treatment should have 
been undertaken at the time 
the models in figs. 167 and 
168 were made, so that the 
maxillary incisors might 
erupt or easily be guided 
into good positions. There 
was no treatment. 


——— 
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Fie. 169.—Age 11. 


Fie. 170.— Age 11. 
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Fie. 171.—Age 7-3. 


Fie. 172.—Age 7-3. 
Fies. 171 and 172. A Class III case at age 7-3. 


. 


Fic. 173.—Age 9-10. 


Fics. 173 and 174. A Class III case 
at age 9-10. Excessive overbite 
has caused a very flattened 
arrangement of the maxillary 
incisors. Fic. 174.—Age 9-10. 
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Class III—The mandibular permanent first molar is in pre- 
normal medio-distal occlusion with the corresponding maxillary 
tooth, and in a typical case the mandibular incisors are in labial 
occlusion to the maxillary incisors. The condition may be 
hereditary or due to local causes or habits or a bite of convenience 
(see figs. 171 to 174). 

This method of classifying is convenient as a means of rapidly 
conveying a mental picture of the physical appearance of any 
given case. 

Such abnormalities as open bite, those due to teeth in excess 
of the normal number and others are omitted from this classifica- 
tion, which does not take etiological factors into account or afford 
any guide to treatment of such cases. 


CHAPTER V 


Abnormalities in Position of the Teeth.—Treatment. 


Treatment in General—The Movement of Teeth by Mechanical 
Appliances—The Movement of Teeth by Surgical Methods. 


(A) TREATMENT IN GENERAL. 


(1) Prophylactic.—Our knowledge of the causes of irregu- 
larities of the teeth is as yet far from complete, but year by 
year investigation discloses fresh facts which assist us in removing 
or ameliorating those causes, and it is important, therefore, that 
the student should keep closely in touch with the results of 
recent research. 

It is of primary importance that breast-feeding should be 
insisted on wherever it is practicable, but if hand-feeding is 
necessary the food should be administered for preference by 
means of the spoon or feeding-cup. The use of the comforter 
should be strongly deprecated. Every care should be taken to 
prevent caries of the deciduous teeth. A diet requiring plenty 
of mastication is essential, and proper nasal breathing should 
be assiduously encouraged. Should nasal obstruction be caused 
through the presence of adenoids, or from any other condition, 
treatment should be accorded as speedily as possible, in order 
that proper nasal respiration may be restored. If the teeth of 
a breast-fed child are maintained in a healthy and efficient 
state and nasal breathing is promoted, there is little danger of 
irregularities arising during the second dentition. 

Careful supervision of the mouth during the period of dentition 
will go far to prevent or, at any rate, to ameliorate irregularities. 

Early treatment of caries in the deciduous molars will often 
prevent their premature loss, while the timely removal of a 
deciduous tooth will often prevent a permanent tooth from 
assuming an abnormal position. Special attention should be 
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bestowed upon the permanent first molars. Any cavities which 
appear should immediately be filled. If caries does appear on 
the anterior surface of the permanent molar, the advisability of 
removing the deciduous second molar and making the surface of 
the permanent molar self-cleansing must be considered. The 
successful preservation of the permanent first molar far 
outweighs in importance the slight moving forward of the tooth 
which might result from the removal of the deciduous second 
molar. To secure good results, children’s teeth should be 
examined at least three times a year, and the necessity for 
constant supervision should be impressed on the parents. 

(2) Remedial.— Whenever there is doubt as to the best method 
_ of treatment, it is advisable to. take models of the mouth, to be 
studied in connection with a chart on which the condition of the 
teeth has been carefully noted. In this way points often become 
apparent which would be missed by a mere examination of the 
mouth. Where a case comes under observation at an early 
stage, it is advisable to take models periodically in order that the 
development of the mouth can be watched and perhaps some light 
gained as to the best method to pursue in the treatment. 

The teeth must be carefully examined with special reference to 
eS following points :— 


(a) The general character of the teeth. 

(6) The presence and extent of caries, especially on the 
approximal surfaces. 

(c) The directions of the roots of the teeth. (The value of 
this point is referred to on pp. 222 and 223.) 

(d) The occlusion of the teeth: 


The last point is of special importance if extraction is indicated. 
Many of the indifferent results which follow treatment by extrac- 
tion are due to the removal of teeth without regard to occlusion. 

The teeth have a natural tendency to move from their normal 
positions in the mouth, termed ‘ travelling of the teeth,’ and in 
connection with this movement the ‘ bite’ or occlusion of the 
teeth plays an important part. Ifa normal articulation (fig. 175) 
be examined, it will be observed that the opposing teeth present 
inclined planes to one another, and this is particularly noticeable 
_ in the premolar region. With each act of mastication pressure 
is brought to bear upon these surfaces, and as long as the resist- 
ance remains equal in all directions the tooth retains its position. 
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Remove this resistance, wholly or in part, and the force exerted - 
by the muscles with each act of mastication will tend to force the 
teeth in the direction of least resistance. Take, as an example, the 
case diagrammatically illustrated in fig. 176. The permanent first 
molars have been removed. Each time the posterior plane of the 
mandibular second premolar strikes the anterior plane of the 


Fia. 175. 
maxillary second premolar the tendency will be to drive the latter 
tooth in the direction of least resistance, namely, backwards. 
When once this tooth has travelled backwards, the resistance to 
the movement of the mandibular second premolar in the posterior 
direction is removed, so that the force of the posterior plane of the 
maxillary first premolar striking the anterior plane of the 


Fie. 176. 


mandibular second premolar will tend to drive the latter also in 
a backward direction. In like manner, the posterior plane of the 
mandibular first premolar will tend to drive back the maxillary 
first premolar. In addition to the power derived from the muscles 
of mastication, the force exerted by the lips, tongue, and the pro- 
cess of eruption are important factors in producing the natural 
movement of teeth. The lips exert force in a backward direction, 
_ the tongue in a forward direction. When employing extraction 
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for the correction of an irregularity, an endeavour should be made 
to ‘unlock’ the bite. This will be more easily understood by a 
reference to fig. 177. For the sake of argument we will suppose 


Fie. 177. 


_ that the maxillary canine has erupted externally to the arch. 
To provide space the maxillary permanent first molar only is 
removed. The bite will remain locked—in other words, the 
second premolar will require mechanical means to move it in a 
backward direction, and even then will occlude with the molar— 
an unsatisfactory condition. Mechanical means will also be 
required to retract the first premolar. If the mandibular per- 
manent first molar is removed as well as the maxillary, mechanical 
methods can be avoided to a very great extent, and there will 
be less interference with the efficiency of the bite. 

When removing teeth in both maxilla and mandible, opposing 
teeth should, if possible, be selected. A glance at the diagram 
_ (fig. 178) will show the disadvantage of not following this course. 


Fie. 178. 


In the maxilla the permanent first molar has been removed, and 
in the mandible the second premolar. There is considerable 
destruction of the masticating area and, moreover, mechanical 
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methods must be used to retract the teeth. Removal of the 
maxillary and mandibular second premolars, or the maxillary 
and mandibular permanent first molars, would have interfered 
far less with the masticating area, and would have unlocked the 
bite and allowed the teeth to travel backwards unaided by 
mechanical means. | 
In employing extraction the desirability of maintaining the 
teeth in their proper relation to the median line of the face 
must, for esthetic reasons, be borne in mind. Any deviation 
to one side or the other in the direction of the incisors causes 
an appreciable disfigurement, and, in the case of girls, this is 
important from an esthetic point of view. The centre of the 
mouth is likely to shift when the bite is unlocked on one side and 
: not on the other. Take, as 
an example, a case where it 
has been necessary to remove 
the maxillary first premolar 
on the left side. The posterior 
resistance to the canine and 
second incisors being  re- 
moved, the pressure of the 
lips tends to drive all the 
anterior teeth to that side 
and so cause the centre to 
Fic. 179. shift and the arch to become 
flattened on that side. An 
example is shown in fig. 179. The patient’s appearance has 
suffered considerably. Removal of the maxillary right first pre- 
molar as well as the maxillary left first premolar would have 
prevented the disfigurement because, the posterior resistance on 
both sides being removed, the lips would have forced back the 
anterior teeth equally on both sides. Removal of one maxillary 
second premolar will not cause the centre to shift because the 
bite will be locked by the maxillary first premolar occluding with 
the mandibular premolars, but removal of the fellow tooth in 
the mandible will withdraw the posterior resistance and permit 
the first premolars—maxillary and mandibular—to shift back 
and so produce an alteration in the centre of the mouth. Other 
examples could be quoted. Removal of the maxillary and mandi- 
bular right permanent first molars and the maxillary left per- 
manent first molar would cause the centre to shift towards the 
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right side because the bite is locked on one side and not on 
the other. 

Radiograms of the teeth are a necessity in cases where doubt 
exists as to the directions of the roots of teeth, or as to the 
presence or absence of unerupted or supernumerary teeth. 

In any case where there is a question of treatment by 
mechanical methods the general health and temperament of the 
patient must be considered. With weak, nervous children 
mechanical treatment should, for obvious reasons, be avoided 
if possible. Again, in all cases requiring mechanical treatment 
the thorough co-operation of parents and patients is most essential - 
to success. Orthodontic apparatus, unless constantly worn and 
_ properly attended to, does more harm than good. If the prac- 
titioner has reason to believe that his instructions will not be 
faithfully carried out, prolonged mechanical treatment should be 
avoided. | 

Other points to be considered are the age and the sex of the 
patient. With regard to the former it should be remembered 
that the difficulty of moving and retaining the teeth in a new 
position increases with the age of the patient. Asa rule, it is not 
advisable to attempt correction of irregular teeth by mechanical 
means in adults. The older the patient the more difficult the — 
teeth are to move and retain in a new position. Again, the older 
the patient the greater the danger of starting pathological 
changes in the parodontal tissues. 

In deciding on the method of treatment, attention must be 
given to the facial expression and type of face. For example, a 
narrow arch may be accompanied by a narrow face with a small 
mouth and correspondingly small features, all of which are in 
harmony. Expansion or spreading of the arch under such 
conditions might mar the character of the face. 

The removal of the canine usually produces an ugly flat- 
ness of the upper lip and allows the angles of the nose to sink ; 
and the increased noticeability of the naso-labial fold thereby 
produced later on gives a premature appearance of age. 

In cases where, with protrusion of the maxillary teeth, the 
lower lip is unduly flat, but the mandibular teeth are crowded, 
with perhaps the canines slightly prominent, an attempt to 
regulate the canines by bringing them into line will tend to 
increase the flatness of the lower lip and to accentuate the 
protrusion of the maxillary teeth. 
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(B) MOVEMENT OF TEETH BY MECHANICAL MEANS 
AND REGULATING APPLIANCES. 


The movement of teeth by mechanical means is accomplished 
by the application of certain forces which act from a fixed base 
known as. ‘the point of delivery.’ The resistance at the point of 
delivery, or anchorage, must be greater than that of the tooth 
or teeth to be moved. This is an essential condition which is 
frequently overlooked. 

The point of delivery is usually obtained from the resistance 
of teeth either by means of a well-fitting plate or by embracing 
two or more teeth with a clamp or band, the force to be used 
being attached to the plate or band. In a few forms of apparatus 
the occiput is. utilised as the point of delivery. Regulating 
appliances are thus divisible into two main groups : (a) removable, 
(b) fixed. 

(2) Removable Appliances.—The successful working of a 
regulation plate depends mainly upon accurate fitting, and great 
care should therefore be taken in obtaining models of the mouth. 
The best material for the plate is vulcanite. The posterior teeth 
should sometimes be capped, as the real point of delivery is obtained 
from the teeth, and by capping them a much firmer hold can be 
obtained. Plates must be carefully adjusted to the bite of the 
opposing teeth. The plate should be tried in the mouth and the 
bite adjusted by the aid of a proper articulator. It is advisable 
to allow the lower teeth to bite well ‘home’ into the vulcanite, 
as the plate is then kept more firmly in position, and, when the 
mouth is closed, the opposing teeth also act as part of the point 
of delivery. 

The Forces employed for Moving Teeth.—(i) The screw is 
perhaps the most powerful. The types suggested by E. H. Angle 
are neat and efficient. 

The screw must be adjusted at regular fixed intervals, only a 
slight degree of force: being applied at each visit. The force 
exerted by a screw is not continuous, but this is evidently no 
disadvantage, as the results obtained from screw force in regu- 
lating teeth are entirely satisfactory. 

(ii) The Wedge.—Wedges may be made by fitting vulcanite 
pegs into cone-shaped holes drilled into the plate, the peg being 
left sufficiently long to prevent the plate being forced at once 
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into place. The pegs may also be made of hickory wood, the 
length of the grain being parallel with the direction in which it 
is desired to move the tooth, though this, being absorbent, is 
not so clean. This method is useful for moving incisors out. 
Although this method is called wedging it is really a plate acting 
on an inclined plane, the plane being the sloping surface of the 
tooth it is desired to move. The peg is so arranged with a 
sloping surface that at first it presses on the tooth near the 
cutting edge, and as the plate is driven up into place by the man- 
dibular teeth so the tooth is forced forwards. It is important 
that the mandibular incisors should occlude with the plate and so 
increase the force transmitted to the teeth to be moved. 

(iii) The inclined plane is most usefully employed when it is 
necessary to move forward three or four maxillary incisors. For 
this purpose a plate is made capping the mandibular teeth and 
an inclined plane is fixed to the plate, so that when the mouth 
is closed the teeth to be moved impinge on the sloping surface 
and are thus driven forward. The inclined plane must be used 
with care, as the soft tissues may be injured if the teeth are moved 
too quickly. | 

(iv) Elasticity—The force obtained from the elastic properties 
both of rubber and metals, especially the latter, is most useful 
for mechanical regulation of teeth. 

(a) Rubber—This material is generally used in the form of 
small bands. There is always some difficulty in retaining bands 
in position on the teeth, the tendency being for the bands to 
slip towards the necks of the teeth and cause inflammation. 
This can be overcome by cementing to the teeth metal bands 
with hooks, spurs, or studs attached. The rubber bands require 
frequent renewal and are somewhat uncertain in their action. 

(b) Stainless Steel Wire is now often used in orthodontic work 
and possesses advantages which its name implies. It is not easy 
to attach auxiliary springs to it, though this can be done by 
means of an electro-welder, and it can now be done by special 
“soldering ’ means. 

(c) Platinised Gold Wire is now often used for orthodontic 
work. It is very elastic, though not so much so as steel wire. 
It is used in gauges about 20 (American) for arches and 23 for 
auxiliary springs. 

In figs. 180 to 187 some methods of employing a highly 
resilient wire such as platinised gold or stainless steel are shown. 
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Fie. 180.—Plate to move | 12 labially and 6| buccally; the free end of spring |12 
may be extended to coil round the lingual wire beyond the attachment of the 
spring so that any tendency to displacement is lessened. Palatal view. 


i. 


Fic. 181.—Plate for retracting maxillary permanent canines. Lateral view. 


Fre. 182.—Plate to rotate 2|, lingual spring to move distal corner disto-labially 
and labial spring to move medial corner medio-lingually Lingual view. 
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Fie. 183.— This plate has moved 1| medially, and has still to guide 2| medio. 
labially, move |2 disto-lingually and retain 5/5 lingually. Palatal view. 


Fic, 184.—To move 6] distally and 4| medially (these springs also act 
as clasps) and |45 buccally. Palatal view. 


Fie. 185.—Springs to move maxillary second incisors disto-lingually ; a greater 
length of spring than that shown is desirable. Spur to keep spring for 2 | in 


position. Palatal view. 
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(6) Fixed Appliances.—With fixed types of appliances the 
‘point of delivery ’ is obtained by banding two or more teeth 
and fixing to the bands the appliance or arch from which the 
force is delivered. For the following description of fixed ap- 


Fies. 186 and 187.—Retention plates: wire is substituted for vulcanite round 
the anterior teeth : intermaxillary traction may be worn with these plates at 
night (after continuous use of intermaxillary traction with fixed appliances). 
If the wire at the necks of the teeth lingually were cut it could be used as 
aspring. Lingual views. ; 


pliances we are indebted to Harold Chapman, who has made a 
special study of this branch of orthodontics. 

The form of fixed appliance which finds favour with the 
majority of practitioners consists of bands, the anchor bands, 
attached to certain teeth, the anchor teeth, the bands being 
connected by a wire which is placed on either the lingual or 
labial or both aspects of the teeth. This curved piece of wire 
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is generally known as the ‘arch.’ In young children the anchor 
bands should be fixed to the deciduous second molars, in older 
children to the permanent first molars. 

The anchor bands, which should be made of platinised gold 
or stainless steel, may be fitted directly to the teeth or they 
may be made on models of the teeth. Tubes are soldered or 
welded to the bands to afford attachment for the arch. The 


P 


' Fia. 188. 


A. Shows the attachment and alignment of the horizontal buccal tube to the 
anchor band; the tube is not attached ‘solidly’ to the band, the two 
extremities being free; the niche so formed is used distally to hold the 
ligature or soft lock-wire ; if the niche does not exist, the arch must extend 
through the tube to form one; the free end of the ligature is tucked into 
the medial niche and turned just over the arch. 

-B. Shows the making of a loop attached to a buccal arch : 
A. Attachment of wire for loop. ; 
B. Formation of loop by gripping the loop-wire just above its attachment 
with round-nosed pliers and pulling it round one beak. 
c. The wire is now pulled round the arch and finished off as shown in 
D; the tiny coil round the arch is freely movable on the arch and 
allows the loop to be made smaller or larger. 
D. The arch is held in the tube by a stainless steel wire ligature. 
C. Shows a soft lock-wire for buccal arches in horizontal tubes ; the wire passes 
farther in the niche between tube and band than appears in the illustration. 
(From Bennett’s ‘ The Science and Practice of Dental Surgery.’— 
Oxford Medical Publications.) 


arches, if of precious metal, should be made of platinised gold 
with a high percentage of platinum to make a springy alloy which 
will retain its resiliency after it has been heated. 

When a labial bow is employed, the ends pass through 
horizontal tubes soldered to the anchor bands; the length of 
the arch in front of the tubes is adjustable by means of loops 
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attached to the arch, one on each side, 5 mm. in front of the 
tube ; the médial end of the loop is soldered to the arch, the 
other end of the loop is free and curled round the arch so as to 
be movable along it ; this end engages the medial aspect of the 
tube (fig. 188). 


_ The lingual bow may be attached to the bands by the device 
shown in fig. 189. - A half-round post, which fits very accurately — 


Fig. 189.—Locking device for attaching the lingual arch to the anchor bands. 


(By permission of Messrs. H. Kimpton, from ‘ Applied Orthodontia,’ 
J. D. McCoy.) - 


a half-round tube soldered on the band in a vertical position, is 
soldered to the arch. A soft lock-wire is attached to the bow 
to prevent it being displaced, preferably at both ends in the 
manner shown for one end. This type of attachment may also 
be used for buccal arches. A model showing a lingual arch in 
position is shown in fig. 190. These arches may be used as the 


Fic. 190.—Showing lingual arch wire correctly adapted to the mandibular 
teeth, i.e. it is passive in its relation to all the teeth. 


(By permission of Messrs. H. Kimpton, from ‘ Applied Orthodontia,’ 
J. D. McCoy.) 


active agent in producing the force to move the teeth, or they 
may serve as a base to which auxiliary springs are soldered and 
then these latter move the teeth ; the two uses may be combined. 

The labial arch is usually neal to develop force, though at 
times auatany springs are added to it. The aungue) arch is used 
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to produce general lateral expansion, and auxiliary springs, 
soldered to it, are used to move the six anterior teeth labially 
(fig. 191) and for the movement of any individual tooth; the 


Fie. 191.—Diagram showing convenient locations for the attachment of 
auxiliary springs. 
(By permission of Messrs. H. Kimpton, from ‘ Applied Orthodontia,’ 
J. D. McCoy.) 


lateral expansion is obtained by the gradual opening of a U-shaped 
loop in the centre of the arch (fig. 192). The lingual arch is fitted 
to rest at the necks of the teeth, a loop either being made in the 


Z Z Zz Z 


: Fie. 192, 
A. Lingual arch with soldered-in loop. 


‘B. The same arch with loop opened by forcing one beak of a pair of round-nosed 
pliers into the loop ; the effect is to bring the extremities of the arch closer 
together. 


_. The increased width of the arch is obtained by making counter bends at 
xX, X so as to bring the parf& z, z to correspond with one another as they 
did in Aa. The relationship of the loop to the arch must not be changed, 
or displacement of anchor teeth would result. The amount of change made 
to the arch at one alteration should be much less than shown in the diagram. 


arch itself, or one, using wire a gauge smaller than the arch, 
soldered in it immediately behind the mandibular first incisors ; 
the intervening section of the arch is removed (fig. 193). To 
expand the arch, not only must the loop be opened but a counter 
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bend must be made on each side at the point where the U-shaped 
loop begins. When these changes are made great care must be 
taken not to change the relationship of the loop to the remainder 
of the arch. The loops should be opened every eight to ten 


Fia. 193.—Maxillary lingual arch with soldered-in loop and spurs to hold the 
auxiliary springs in situ. 
(From Bennett’s ‘ The Science and Practice of Dental Surgery.’— 
Oxford Medical Publications.) 


weeks ; 1 to 2 mm. increased breadth in the region of the anchor 
teeth at any one time is ample. 

Fig. 194 is shown to emphasise the importance of correctly 
adjusting the arch to lie accurately in relation to the teeth and 


> 


Fic. 194.—Incorrect adaptation of lingual arch wire. If locked in place in this 
state, the anchor teeth will be subjected to disadvantageous pressure. 


(By permission of Messrs. H. Kimpton, from ‘ Applied Orthodontia,’ 
J. D. McCoy.) 


tubes on the anchor bands in the first instance ; in this case the 
permanent first molars need buccal movement or expansion, but 
if the arch were shaped to lie in the mouth, as illustrated, and 
then fixed to its attachments, the molars would be moved 
lingually instead of buccally. Slight movement may be obtained 
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by lengthening the arch itself by stretching with pliers, or by 
adding solder to it to bear upon the teeth to be moved. 

The original type of labial arch was. used for all tooth move- 
ments, and on account of the comparatively simple technique 
necessary for its use, a description follows. 

It also engages horizontal tubes on the anchor bands, but its 
ends are threaded and carry a nut whereby its length is adjusted ; 
teeth to be moved labially or buccally are attached to the arch 
by wire ligatures ; lingual movement of the teeth is produced by 
pressure of the arch upon them. The arch must be carefully 


Fig. 195. 


(By permission of Messrs. H. Kimpton, from ‘ Applied Orthodontia,’ 
J. D. McCoy.) ; 


fitted in the first instance, and adjusted from time to time, so 
that the appropriate tooth movements may be accomplished, 2.¢. 
free of those to be moved labially and touching those to be moved 
lingually ; the arch must not stand so far away from the teeth 
as to cause discomfort. : 

It is usually necessary to fix bands, carrying spurs which 
will be engaged by a ligature, to teeth which are to be rotated 
(fig. 195). The threaded end and nut of this arch may well be 
replaced by a smooth or plain arch to which the adj ustable device 
shown in fig. 188 has been attached. 

An auxiliary spring is soldered to the gingival side of the arch 
at an angle of 45° towards the front of the mouth, to the main 


wire; the spring is then pulled across the arch at right angles, 
M 
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and again bent back to lie approximately parallel with the arch ; 
it is now given the curvature required (fig. 196). 

Convenient situations for the attachment of auxiliary springs 
are shown in fig. 191. 


Fie. 196.—Showing method of attaching auxiliary springs to the lingual arch. 
(J. V. Mershon.) (Dental Cosmos.) 


In fig. 197 the position of the incisor teeth has been corrected 
by means of two springs attached to the main arch, one on each 
side opposite the premolar teeth. Spurs on the: arch must be 

used to keep the springs at. the necks of the teeth and to prevent 
their displacement. | 

The rotation of teeth may be accomplished by cementing a 


Fig. 197.—To show the use of auxiliary springs attached to a labial arch. 
(J. V. Mershon.) (Dental Cosmos.) 
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band to the tooth with a spur attached to the labial side of the 
band (fig. 198). An auxiliary spring is soldered to the arch at 
a distance from the tooth to be rotated and bent to lie parallel 
to the main arch. Over the free end of the spring, which has 
been bent previously to rest some distance lingual to the arch, 
a fine ligature wire is placed and passed through the gingival 
space to engage the spur on the band. The ligature wire should 
then be tightened until the auxiliary spring is brought to lie 
gingival to the lingual arch. Rotation may also be obtained in 
the case of an incisor by two springs pressing on opposite surfaces 
and at opposite corners. 


A 7 B 
Fic. 198.—Case showing A, springs in position ; B, the teeth rotated. 
Bisa (J. V. Mershon.) (Dental Cosmos.) 


The inclinational movement (tipping) of the teeth may be 
achieved by applying pressure as near as possible to the cutting 
edge ; the movement may be aided by actual pressure or simple 
resistance from another arch at the cervical edge of the opposite 
surface of the tooth. . 

The foregoing examples of mechanical appliances are merely 

intended to indicate one of the types of fixed appliances in 

common use for the movement of teeth. The works of Angle, 

- Bennett, “Dewey, Lischer, McCoy, and Anderson contain full 

accounts of the various forms of apparatus. 

Choosing between the Use of Removable and Fixed Apparatus. 
—In deciding upon the particular apparatus to be used, the 
peculiarities of the case to be treated must be considered. 
Removable apparatus has an advantage in that both the 
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apparatus and the mouth can easily be kept clean. Moreover, 
with fixed apparatus the adjustment of the bands to the teeth 
must necessarily entail some damage to. the gingival margin even 
in the most skilful hands, a point of importance in relation to 
parodontal disease. 

(c) Changes in the Tissues produced by Mechanical Movement. 
—The position which a tooth assumes when acted upon by 
mechanical appliances depends largely upon the manner in 
which force is applied. 

With the majority of appliances a movement similar to cunt 
shown in fig. 199 takes place. The force P, which is applied to 
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the crown, is transmitted to the opposing portion of the alveolar 
process F, and in proportion to the resistance here met with, the 
apex is moved in the opposite direction. The movement of the 
apex is probably only slight, and for practical purposes the tooth 
may be said to move in the arc of a circle, the centre of which is 
represented by the apex of the tooth. 

When a gentle constant pressure is applied to a tooth, the 
alveolar wall, against which the pressure is indirectly applied, 
undergoes absorption, and it has been shown by Gottlieb that, 
in dogs, there is a compensating deposition of bone on the external 
aspect of the alveolar wall opposite the point at which the pressure 
is applied. When the tooth has been moved into the position 
required and is retained there firmly by suitable means, a fresh 
deposition of bone takes place and a new socket is formed. The 
rapidity with which this fresh bone is deposited depends upon 
(1) the recuperative powers of the patient ; (2) the retention or | 
non-retention of the tooth firmly in its new position by suitable 
means during the period the tissue is forming ; (3) the amount 
of local disturbance caused by the operation. 
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(d) Complications and Sequelz of Mechanical Movement of 
the Teeth. 


(i) Periodontitis.—Injury to the periodontal membrane may 
result from the application of too great a force to the tooth or 
from direct impingement of the force on the membrane through 
faulty adjustment. The inflammation of the periodontal mem- 
brane may spread to the pulp and so cause death. Chronic 
periodontitis or even parodontal disease often attacks teeth 
which have been moved. The changes which occur during 
orthodontic treatment may tend to lower the vitality of the 
tissues and so render them liable to attack. 

(ii) Caries.—This is to a great extent an avoidable sequela. 
The cleaner the apparatus and mouth are kept the less will be 
the liability to caries. Movable types of apparatus have in this 
respect a decided advantage over fixed types. The mouth and 
all mechanical appliances must be carefully cleaned after every 
meal. Before inserting the plate an alkaline mouth-wash * 
should be used, and it is also advisable to run a little of the 
fluid over the surface of the plate where it comes in contact 
with the teeth. 

(iii) Permanent Enlargement of the Alveoli.—This condition 
is due to inadequate re-formation of bone after the tooth has 
assumed its new position. There may be a lack of recuperative 
power on the part of the individual from general causes. 
Growing tissues are more likely to recuperate than tissues which 
are fully developed, and hence it is that permanent enlargement 
of the alveoli is frequently met with in cases of regulation in 
adults. The enlargement of the alveoli may be the result of © 
inflammatory changes in the tissues due to want of care in 
regulating. ‘Teeth which have been moved should be retained 
firmly in their new position, otherwise permanent enlargement 
_ of the alveoli may result from undue movement in the socket. 


1 The following is suggested :— 


Ry. Mag. carb. levis... pe a Foe ive 
Aq. rose ... fe AES ia ae eas 


Aquam aie Mais a ans ad 3xij. 
M. Shake before using. 

After the mouth has been thoroughly cleansed, a tablespoonful is to be taken 
and moved about in the mouth between the teeth. The magnesia, which is 
only in suspension, clings about the necks of the teeth and neutralises any acid. 
Ordinary solutions of alkalies have only a transient effect upon the oral 
secretions. 
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(iv) Injury of the Gums.—In cases where the regulation has 
been too rapidly carried out, inflammation of the gums frequently 
occurs. Inflammation may also arise from want of care in ~ 
cleansing the' plate. The application of a little tincture of iodine, 
powdered tannic acid, or some other suitable astringent generally 
removes the trouble. If, however, the inflammation increases, 
the application of force must be postponed until the gums return 
to normal condition. _ 

If, owing to defective adjustment, the plate presses on the 
gums and not on the teeth, sloughing of the soft tissues may 
occur. Under these conditions the regulating appliance must 
be immediately abandoned and must not be used again until 
the tissues have assumed a healthy condition. 


(C) THE MOVEMENT OF TEETH BY SURGICAL 
METHODS. | 


The immediate regulation of teeth may be carried out by 
various surgical methods. W.H. Dolamore, who had extensive 
experience of these, suggested the following as one modus 
operandi :— 

The mouth should be freed from sepsis. Using a modified 
Hey’s saw, with a very thin blade, the gum and alveolar process 
are sawn through midway between the teeth on both sides and 
nearly to the apex of the misplaced tooth. The tooth is then 
moved towards its correct position, the movement being com- 
pleted by forcing on a metal cap splint made to a corrected model. 
The splint, lined with cement, fixes the moved tooth or teeth in 
the new position. It is left on for at least six weeks. The cut 
is carried through the alveolar process merely for convenience. 
When moving a tooth outwards the inner alveolar plate does not 
move. A block of gutta-percha or rubber is used between the 
blades of the forceps to prevent the tooth from jumping out 
and the blades of the forceps covered with lead foil, lint, or 
cotton-wool to protect the teeth from damage. A full account 
of this method will be found in the paper by W. H. Dolamore.1 

Immediate Torsion.—This method saves time and avoids a 
plate, but, on the other hand, it involves the following risks :— 


(a) Liability of the tooth to leave the socket (completely) 
during the operation. 


? Trans. Odonto. Soc., Xxxli, 42, 
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(6) The risk of death of the pulp from strangulation of the 
vessels of the apex. 

(c) Fracture of portions of the enamel from pressure of the 
forceps. | 
(d) Fracture of the root in cases where the end is twisted. 


As a rule, immediate torsion should not be resorted to after 
the root of the tooth is complete. Where there is reason to 
suspect that the root may be twisted, a radiogram should be 
obtained with the object of ascertaining its shape. 

A model of the mouth should be taken before the operation, 
the tooth corresponding to the one which is to be rotated being 
cut off and then re-affixed to the model in the position which it 
will occupy after rotation. A thin metal splint should next be 
made, by the corrected model, to cover the lower third of the 
tooth to be operated on as well as the approximal teeth. This 
splint is applied by first drying the teeth and then fixing the splint 
in position with osteoplastic cement. 

The operation of twisting the tooth should be performed with 
a pair of forceps which fits the tooth accurately. The blades 
should be covered with some such substance as thin lead foil, 
lint, or cotton-wool. W. H. Dolamore recommended the use of 
india-rubber or gutta-percha between the blades at their division, 
their elasticity exerting a force in an upward direction. The 
tooth should be grasped firmly, and slowly rotated, steady pressure 
in an upward direction being maintained during the process of 
turning in order to overcome the tendency of the tooth to leave 
the socket. It is advisable to turn the tooth slightly more than 
is required. Immediately the operation is completed, the splint 
should be applied and retained in place for about a week. An 
antiseptic mouth-wash should be prescribed. 

Before the operation is performed it is obviously essential to 
obtain sufficient space to allow of the necessary movement of 
the tooth. At times it is difficult to gauge the precise amount 
of space that will be necessary, and the direction of the root of 
the tooth to be turned should always be taken into account, as 
the tooth will not necessarily occupy the whole space. 

Should the accident of complete removal of the tooth from 
its socket occur, the tooth must be cleansed in an antiseptic 
solution and replaced. Such teeth frequently remain alive. 

If the tooth after rotation shows signs of inflammation of 
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the pulp, the gum should be painted with a counter-irritant, but 
if this fails to bring relief and the symptoms become aggravated 
the pulp cavity should be opened and the pulp removed. It is 
inadvisable to delay the removal of the pulp, as timely inter- 
ference may prevent discoloration of the tooth substance, or, 
what is more serious, suppuration, which may eventually lead 
to loss of the tooth. 

Instanding maxillary incisor teeth may often be forcibly and 
immediately moved into place by surgical means; the risks, 
contra-indications, and after-treatment are very similar to those 
of immediate torsion. Special forceps (Grever’s forceps) having a 
T-shaped attachment to the outer blade of the forceps shaped 
to fit the outer alveolar curve are made for this operation. 

Owing to risk of accident, surgical methods for moving teeth are 
not to be recommended when gradual methods may be used. 

So far the methods of treatment have only been described in 
a general way, and it is now necessary to enter into fuller details 
as to the methods to be adopted in individual cases. For this 
purpose irregularities may be divided into clinical groups and the 
following grouping will be adopted :— 3 


(A) Abnormalities in position of individual teeth. 

(B) Abnormalities in position of several teeth—General 
crowding. 

(C) Abnormalities of lack of occlusion of many teeth. 


(a) Superior protrusion. 

(6) Inferior protrusion—underhung bite. 

(c) Lack of occlusion—open bite. 

(7) Abnormalities due to congenital defects of the jaw. 


CHAPTER VI 


Abnormalities in Position of Individual Teeth. 


(A) MAXILLARY INCISORS. 


(1) Separation of the First Incisors. 


OCauses.—Separation of the maxillary first incisors is usually 
due to the attachment of the frenum of the lip to the muco- 
periosteum posterior to the teeth, but occasionally this irregularity 
can be traced to the presence of a supernumerary tooth ; while 
in rare instances a persistent frenum and a supernumerary tooth 
are both present. That the freenum acts as a cause of divergent 
first incisors is often overlooked, but that such is the case will 
readily be seen on an examination of irregularities of this class. 
In a few cases the cause is obscure, separation being apparently 
the result of growth of bone at the median suture. Slight 
rotation often accompanies separation of the first incisors. 

Treatment.—Should the cause of the irregularity be removed 
before the eruption of the canines, the space between the first 
incisors will, as a general rule, become lessened without mechanical 
treatment, as the canines in erupting will exert lateral pressure 
sufficient to bring the incisors into proper position. Super- 
numerary teeth should therefore be removed, where necessary, 
at the earliest opportunity, and the freenum should be cut. 

The operation of dividing the freenum is easily performed, as 
follows: The free edge of the freenum is seized with a pair of 
artery forceps and drawn forward; a V-shaped piece is then 
removed from it with a sharp pair of scissors, care being taken 
to cut the part away where it blends with the gum (a point of 
great importance). The part between the teeth should also be 
removed. A strip of lint should be kept between the cut sur- 
faces until the wound has healed, an antiseptic mouth-wash also 
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being given. Cases treated by division of the frenum are shown — 
in figs. 200 to 203. No mechanical treatment was adopted. 
Division of the frenum, if carried out before the eruption of the 


Fie. 200.—Case 1. Before treatment, Fic. 201.—Case 1. After treatment. 


Fia. 202.—Case 2 (semi-diagrammatic). Fic. 203.—Case 2. After treatment. 
The separation of the first incisors 
was due to (a) the frenum, and 
(6) peg-shaped supernumerary tooth. 


canines, will be found to lead to excellent results, but in cases 
treated after the eruption of these teeth the benefit is not marked, 
although the space will tend to close slightly. Should the removal 
of the cause not prove sufficient to correct the deformity, the 
teeth can easily be approximated by mechanical methods and 
retained in position awhile. 


pare 
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(2) Displacement External or Internal to the Arch. 


Causes.—The displacement of an incisor external or internal 
to the arch may be due to the persistence of the deciduous pre- 
decessor. Where a maxillary incisor erupts so far out of line as 
to be outside the lower lip, the pressure of the lip will tend greatly 
to increase the amount of projection. The protrusion of a 
maxillary incisor may be due to irregularity of the mandibular 
teeth. | : 

Thumb- or finger-sucking, if continued, will lead to protrusion 
of the incisors. 

In a few instances the protrusion is traceable to the habit of 
constantly sucking the lower lip or tongue. The prolonged use 
of the baby comforter or ‘dummy’ also leads to protrusion of 
incisors (see pp. 118 ef seg. and 249). The presence of super- 
-numerary teeth gives rise to cases of displacement which often 
present considerable difficulties in treatment. An example is 
shown in fig. 93. 

Supernumerary teeth usually develop on the palatal aspect 
of the arch and cause a displacement of the incisors forwards. 

 Treatment.—Teeth that erupt internal to the arch may be 
treated either by an upper plate with wires or wedges (see fig. 180), 
or by a lower plate with an inclined plane. The latter method is 
particularly useful where the maxillary teeth do not afford a firm 
hold for a plate. 

When a tooth shows signs of erupting external to the arch it is 
usually sufficient to remove the deciduous tooth and leave the 
natural forces to complete the process of correction. But if the 
tooth falls outside the lower lip mechanical measures must be 
resorted to. After correction, it will be necessary to retain such 

teeth in position for from three to six months. 
: In either case a fixed appliance consisting of a labial arch 
may be used, the point of delivery of the required force being 
indirectly the teeth to which the arch is attached. 

Where a supernumerary tooth is the disturbing influence, the 
tooth should be removed as soon as its presence is detected. 


(3) Rotation. 


a 
Causes.—Rotation of an incisor may arise from the persistence 
of a deciduous tooth, or from the presence of a supernumerary 
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tooth. A slight tilting of the second incisors may often be traced 
to the canine developing in a slightly abnormal position. The 
frenum of the lip, in addition to causing separation of the first 
incisors, may be the cause of slight rotation of one or both teeth. 
The amount of rotation of the incisors may vary from an eighth 
to half a turn. 

Treatment.—The first step is to remove the cause, if practic- 
able. In some cases the supernumerary tooth may be high up 
on the palatal aspect. If the clinical and radiographic appear- 
ances indicate that its removal may cause such damage as might 
involve the misplaced incisor, it is wiser to leave the irregularity 
uncorrected. The rotation of a tooth may be accomplished either 
by immediate torsion, i.e. turning the tooth with forceps, or by 
gradual torsion, i.e. rotating the tooth by mechanical methods. 

The gradual or mechanical torsion of a tooth can be carried 
out in a variety of ways, all of which depend upon the principle of 
two forces working in opposite directions. A favourite method is 
to fix to the tooth a band with soldered spurs at the mesial and 
distal angles. Elastic bands are stretched from the spurs to 
attachments in the vulcanite plate, or ligatures may be used 
acting from a fixed labial arch and attached to the spurs. Other 
methods might be enumerated, but they all depend upon employ- 
ing two forces acting in opposite directions. (See fig. 182.) 


(4) Elongation. 


Cause.—Elongation of an incisor is usually the result of an 
accident. | 

Treatment.—Where the elongation is slight, the tooth may be 
stoned down by means of carborundum wheels, care being taken 
to polish the cut surface thoroughly. In more severe cases, an 
endeavour may be made to force the tooth into the socket if it 
is desirable to shorten the tooth for zesthetic reasons. 


(5) Displacement Upwards of an Incisor. 


Causes.—This irregularity is generally the result of injury, but 
it might result from mal-development. 

Treatment.—A radiogram should always be obtained in order 
to ascertain the shape of the root of the tooth. If the root is 
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normally developed and it is considered advisable to correct the 
deformity, treatment may be carried out :— 


(a) By reducing the length of the approximal teeth. 

(6) By bringing the tooth into place with forceps. 

(c) By gradually bringing the tooth into place by mechanical 
appliances. 


Method (a) may be adopted when the displacement is slight, 
but it is more suitable for the treatment of the first incisors than 
for the treatment of the second incisors. With the first incisors 
a symmetrical appearance can be obtained by stoning down the 
cutting edge or rounding off the angles of the fellow tooth. With 
the second incisors reduction of the length of the approximal teeth 
will naturally give an asymmetrical appearance to the mouth. 
This may be overcome by treating the incisors and vanine on the 
other side of the mouth in a similar manner; such treatment is, 
however, seldom advisable. 


Fic. 204. (From ‘ Text-book of Operative Dentistry ’ (Kirk).) 


Method (b) may be adopted in cases of forcible displacement 
upwards, provided that the patient is seen at an early date after 
the accident. 

Method (c) may be accomplished by the plan shown in fig. 204, 
the suggestion of C. L. Goddard. Caps connected by a wire are 
_ attached to the teeth approximal to the one to be regulated. To 
the latter tooth a band is adjusted, hooks being soldered to the 
labial and lingual surfaces. Traction force is obtained by an 
elastic band arranged as shown in the illustration. 

Where the root of the tooth is abnormal in direction, 
method (a) only should be adopted. 


(6) Total Displacement of the Incisors. 


Incisors may be transposed, that is, occupy the site of another 
tooth. For instance, the first and second incisors may change 


~ 
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positions, or the second incisor may occupy the position of the 


canine. Cases of transposition do not call for treatment. The 
incisors may be completely. displaced, as shown in fig. 205, and it 
is needless to say that the only treatment for such abnormalities 
is extraction. Occasionally the incisors erupt high up in the 
alveolar arch and with the cutting edges directed forward. Such 
teeth are usually °dilacerated,’ and endeavours to. bring them 
into place would prove futile. Extraction is the only remedy. 


Fic. 205. 


- Niemeyer ! records a case in which the maxillary right first incisor 
erupted through the lip in a woman about sixty years of age ; 
and Salter ? mentions a case where the second incisor erupted in 
the nostril. 


(B) MANDIBULAR INCISORS. 


The mandibular incisors may erupt internal or external to the 
arch. These conditions are sometimes associated with persistence 


of deciduous teeth, and when this is the case the obstructing tooth | 


should be removed. No further treatment is as a rule necessary, 
the pressure of the tongue on the one hand and of the lips on the 
other usually being sufficient to bring the tooth into line. In a 
few cases the incisor may occlude outside the maxillary incisor ; 
under these conditions the mandibular tooth must be retracted 
or the maxillary tooth pushed out. Total displacement of the 
mandibular incisors is very rare. 


1 Deutsche M onatsschrift fir Zahnheilkunde. 
2 ‘Dental Pathology and Surgery,’ S. J. Salter, 1874, 51. 
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(C) MAXILLARY CANINES. 


The eruption of the maxillary canine external to the arch may 
be associated with persistence of the deciduous tooth, but as a 
rule this irregularity is the result of lack of space arising from 
the forward movement of the premolars and molars. The early 

extraction of the deciduous second molar may be followed-by a 
forward movement of the permanent first molar, and the second 
premolar in erupting forces forward the first premolar. If, how- 
ever, the canine erupts before the second premolar, the first 
premolar is driven back by the canine and the second premolar 
erupts in a misplaced position. . 

_ Eruption of the canine internal to the arch is usually due to 
some developmental defect, as pointed out on p. 89. 

For the methods of treating the above irregularities, see p. 224. 

Partial eruption of the canine occurs occasionally. An effort 
may be made to force the tooth to erupt, but success is by no 

means certain. An appliance for this purpose is figured by Essig.+ 
A band is cemented to the first premolar. To this band a tube 
is soldered. Into this tube a piece of wire is fixed which extends 
across the space and under the cutting edge of the second incisor. 

_A stud is fixed into the canine tooth and traction applied by 
means of elastic. 

In all cases where a permanent canine erupts late, a radiogram 
should be obtained, and if there is no indication that the tooth is 
coming into correct position, or the root shows signs of being 
twisted, the tooth should be removed and the deciduous canine 
retained. 

Complete Misplacement.—The maxillary canine is more fre- 
quently ‘ transposed ’ than any other tooth, that is, occupies the 

normal position of another tooth. It may be found usurping the 
place of the second incisor, or-.of the first premolar and occasionally 
of the second: premolar. In one recorded case? the left canine 
erupted posterior to the second premolar, the permanent first 
molar having been extracted at an early age. The canine is 
totally misplaced from the arch more frequently than any other 
tooth. The misplaced tooth in these cases often lies dormant and 
causes no inconvenience, but, should it erupt, extraction is the 
best remedy. A unique case in which a deciduous canine was 


1 * Text-book of Prosthetic Dentistry.’ 
2 Hopewell-Smith, Brit. Dent. Journ., April 15, 1914. 
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developing within the left orbit has been recorded by J. W. 
Cousins.1 The patient was two years of age and there was a hard 
swelling located just within the left orbit. On the erowth being 
detached from its surroundings, the crown of a deciduous canine 
was found enclosed in a sac, the root of the tooth being attached 
to the orbital plate by fibro-cartilage. | 

Misplaced canines may lead to troublesome irregularities of 
the teeth present in the arch. An example is shown in fig. 206. 


Fia. 206. 


The second incisors have been rotated and tilted owing to the 
pressure of the canines. Under such conditions, the canines 
should usually be removed and correction of the misplaced teeth 
carried out. 


(D) MANDIBULAR CANINES. 


Irregularities of the mandibular canines from causes other than 
crowding are rare. In the case shown in fig. 107 the deciduous 
canine is in position and the permanent canine has erupted internal 
to the arch. The misplaced tooth was removed. | 

An interesting example of a displaced mandibular canine was 
recorded by C. Truman.2 The tooth appeared under the chin, the 
presence of a sinus having apparently caused the deviation. After 


1 Brit. Dent. Journ., viii, 294. 
2 Trans. Odonto. Soc., xxiii, New Series, 34. 
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its removal, a premolar made its appearance in the same position. 
A similar case was recorded by D. Whittles.1 

Complete misplacement of the mandibular canine has been 
referred to on p. 96. ; 


hy 


(E) PREMOLARS. 


Abnormalities in the position of the maxillary and mandibular 
premolars are usually the result. of early extraction of the deci- 
duous second molar. The first premolar erupts in correct posi- 
tion with the second premolar displaced internal to the arch. 
More rarely, both the teeth are involved in the irregularity, as 
seen in fig. 207. Irregularly placed premolars are best treated 


Fie. 207. 
by extraction, provided that both the approximal teeth can be 
saved. If, however, one of the approximal teeth is unsavable it 
should be removed, and the displaced premolar moved into 
position. In a case similar to that shown in fig. 207, one of the 
premolars should be removed, and, in choosing between them, 
the judgment should be guided by their relation to the opposing 
teeth and by the degree of rotation. 

_ Displacement of the premolar may be associated with per- 
sistence of the deciduous second molar. The probable cause of. 


this irregularity was discussed on p. 93. 
Occasionally the premolars are completely rotated, the 


1 Brit. Dent. Journ., December 1901. 
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external cusp being placed towards the sens This irregularity 
is at times symmetrical. 

Transposition of the maxillary canine and first premolar may 
occur. Complete displacement of the premolars from the arch 
is rare. 


(F) MOLARS. 


| The irregularities in position of these teeth have already been 

described on pp. 94 and 99. When they affect the first or second 
molars they may, if taken early, be moved into correct occlusion 
by either removable or fixed appliances, though this is not always 
by any means easy, but misplaced or non-functional third molars 
should be removed as they are always potential sources of harm. 


- Notz.—As the displacement of permanent teeth is so often 
due to natural forces acting after the too early loss of deciduous 
teeth from disease, and particularly from the movement or 
tilting forwards of permanent first molars after the loss of 
deciduous molars, it is good treatment when the deciduous molars 
must be lost early to insert an appliance to prevent this forward 
movement ; but care must be taken that the normal eruption 
of teeth is not interfered with or injury to the gingival margin 
‘brought about by lack of cleanliness. 


- CHAPTER VII 


Abnormalities in Position of Several Teeth—General 
Crowding. 


In cases of general crowding of the teeth the irregularity varies 
from a slightly crowded arrangement of all the teeth to the 
_ extrusion from the arch of one or several teeth. The general 
causes of abnormalities in position of the teeth have been dis- 
cussed in Chapter IV ; here it may be stated that crowding of 
the teeth is to be traced to a reduction in the growth of the jaw 
due to inherent or acquired causes, with no concomitant reduction 
in the size of the teeth, and to the self-adjusting movements of 
the teeth where some of them have been prematurely lost. 


/ 


(A) MORBID ANATOMY AND PATHOLOGY. 


The positions which teeth assume in the crowded arch depend 
upon several contingencies which may now be conveniently 
referred to. The direction in which a tooth erupts is in all 
probability identical with the line of the long axis of the tooth 
in the crypt, and that being so, it follows that the position of 
a tooth in its crypt is an important factor in determining the 
position which it will assume in the arch. Normally, the develop- 
ing permanent teeth in the maxilla are arranged as follows: The 
crown of the first incisor slopes slightly forwards; the second 
incisor lies in a plane posterior to that of the first incisor, the 
distal border being in close proximity to the anterior root of the 
deciduous first molar ; the permanent canine is high up in the 
bone and lies in a plane anterior to that of the second incisor ; 
the premolars are embraced by the roots of the deciduous molars 
(fig. 208). In the mandible a somewhat similar arrangement 
exists. With a diminution of space available for the teeth, it 
necessarily follows that any irregularity in position of the teeth 
in their crypts becomes more marked. The relative positions as 
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seen in the normal may remain, the second incisors being placed - 
more inwards and nearer to the middle line with the canines more 


Fic. 208.—Left maxilla of a child six years of age, to show 
the position of the permanent teeth. 


~ Fic. 209.—Skull and mandible of a child aged five years six months, 
showing irregularity in position of the maxillary right incisors, 


art 


ABNORMALITIES IN POSITION OF SEVERAL TEETH 181 


outwards, or the normal relative positions may be disturbed, as 
shown in the following specimens :— 

The skull of a child of five years six months is shown in fig. 209. 
Several of the deciduous teeth have been lost, but those that 
remain are slightly crowded. In the left maxilla the positions of 
the first and second incisors in relation to one another are normal ; 
the first incisor, however, is a little tilted on its long axis. In the 
right maxilla the first incisor is tilted so that the medial angle is 
forward, and the second incisor overlaps the distal corner of the 
labial surface. The sutures are closed in their distal halves. 


Fie. 210.—In this specimen there is marked irregularity in the 
| position of the developing maxillary incisors, 


Fig. 210 reveals a considerable departure from the normal in 

the left maxilla. The first incisor is rotated so that the medial 

- angle looks almost directly forwards ; the second incisor is also 

rotated, but to a lesser extent, and overlaps the first incisor. 

In the right maxilla the first incisor is rotated, the distal angle 

being directed forwards ; the second incisor is overlapped by the 
first incisor. 

In the next specimen (fig. 211), five years nine months, the 
maxillary deciduous incisors have been removed to show the 
position of the permanent teeth. The maxillary first incisors 
have their medial borders rotated a little forward, and the second 
incisors overlap their distal corners. The deciduous teeth, when 
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in position, are bent a little inwards, and there is slight crowding. 


The sutures are partially filled up in their outer quarters, the right 
a little more than the left. In connection with the closure of the 
sutures it is interesting to note that the irregularity of the 
permanent teeth is more marked on the right side. 
In fig. 212 the maxillary right second incisor slightly overlaps 
the first incisor and the medial angle is tilted forward. On the 
left side the second incisor slightly overlies the first, the latter 


Fic. 211.—Skull and mandible of a child aged five years nine months, with the 
deciduous incisors removed to show the irregularity in position of the 
developing maxillary incisors. 


tooth being a little rotated. The maxillary deciduous incisors 
are missing, but the mandibular teeth show good: spacing. The 
inter-canine width is slightly above and the inter-molar width 
equal to the normal average. The suture on the left side runs 
near to the deciduous canine socket ; the right suture terminates 
forward of the deciduous canine. | 

Another modification in the position of the permanent incisors 
is shown in fig. 213. The maxillary first incisors are placed 
with their long axes towards the mid-line and the canines lie 
with the crowns pointing away from the mid-line. The opening 
of the anterior nares is small, and the whole specimen conveys 
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the impression that there is a want of growth of the body of the 
maxilla. 


Fic. 212.—Skull and mandible of a child about six years of age, showing 
irregularity in position of the developing maxillary incisors, 


Fig. 213.—Skull and mandible of a child about five years of age, showing con- 
siderable irregularity in the position of the developing maxillary incisors 
and canines. 
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Fig. 214 is from the skull of a child between six and seven 
years of age. The maxillary incisors are distinctly crowded ; the 
right first incisor is partially rotated and is overlapped by the 
second incisor; the left first incisor has a distinct slope away 
from the mid-line and overlaps the second incisor. The arch of 
the deciduous teeth is well formed, the teeth are well spaced ; 
the maxillary-premaxillary sutures are closed in their distal 
halves. 3 

The Order of Eruption is an important factor in determining 


Fic. 214.—Skull and mandible of a child between six and seven years of age. 
The maxillary incisors are developing in abnormal positions. 


the character of an irregularity, and this is clearly shown in cases 
of early loss of the deciduous second molar. When the teeth 
appear in their normal order the canine erupts after the second 
premolar ; hence, if there is insufficient room in the arch, the 
canine will be the principal disturbing factor. If there is a fair 
interval between the second incisor and the first premolar the 
canine will force its way into the arch, causing disturbance in the 
position of the incisors, but if the interval is slight the result will 
be the exclusion of the canine which will erupt external to the 
arch. The pressure of the canine, even when excluded from the 
arch, may force the incisors into irregular positions. 
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Should the canine erupt before the second premolar, the 
disturbance in the position of the anterior teeth will be less notice- 
able. The incisors, canine, and first premolar will erupt in a 
fairly regular manner, the premolar being forced towards the per- 
manent first molar. If the space between the premolar and 
permanent first molar is slight, the second premolar will erupt 
internal to the arch and cause little disturbance. On the other 
hand, if the interval is nearly normal, the second premolar 
in erupting will, in all probability, cause displacement inwards 
of the first premolar and so produce a type of saddle-shaped 
arch. . 

The type of irregularity also varies with the cause interfering 
with the growth of the jaws. In cases where adenoids have been 
present before the age of six the interference with the growth of 
the premaxille will lead to_crowding of the first and second 
incisors, and the roots of the second incisors will lie with their 
apices directed towards the median line. The canine also, owing 
to the want of development of the anterior nares, will lie too 
near to the median line, with the result that, when erupted, 
the root will cover a small portion of the upper part of the 
second incisor root. This point is of practical importance 
when the treatment of crowded incisors is under consideration. 
Where the main interference in the growth has occurred in 
the molar region, the incisors will generally erupt in a regular 
curve, and the principal irregularity will be posterior to the 
premolars and canine, the irregularity being shown in an increased 
backward direction of the occlusal surfaces of the molars. 


In order that the conditions which exist in cases of crowded ~ 


arches may be fully appreciated, it is essential that a careful 
study should be made of morbid anatomy specimens. Unfor- 
tunately, our dental museums possess few such specimens, but 
there is a useful collection in the Museum of the Royal College of 
Surgeons of England, and specimens in this collection will be 
described. 

The maxille shown in fig. 215 are from a male aged eighteen 
years. The teeth are arranged in an arch of the shape of the 
normal English type. The width across the first premolars is 
26mm. ; between the canines 22-3mm. The incisors are slightly 
crowded ; the right teeth are rotated, the first incisor overlapping 
its fellow of the opposite side. The maxillary-premaxillary suture 
runs on the right side to the medial aspect of the canine and on the 
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left side to the distal aspect of the canine. This is instructive, 
as the greater degree of crowding is on the right side. 
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Fig. 215.—Maxille showing irregular arrangement of the incisors. 
(R.C.S. Odonto. Series.) 


The positions of the sutures in this and the following specimens are indicated 
by dark lines. . 


re, 216.—Side view (left) of the specimen shown in fig. 215. 
A view of the left incisors and canine is shown in fig. 216. 
The crowns of these teeth slope slightly forwards, the medial 
angle of the first incisor being beyond the mid-line. — 
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The right side (fig. 217) presents the following instructive 
features :— 


(1) The canine has the crown placed in a slightly backward 
direction. 4 

(2) There is marked rotation of the second incisor, the iddial 
border looking inwards. 

(3) The crown of the first incisor slopes towards the opposite 
side, the medial angle overlapping the left first incisor. 

(4) The root of the second incisor is overlapped by that of the 
first incisor. 


These facts OHCs a lack of growth ef the premaxille. 


Fic. 217.—Side view (right) of the specimen shown in fig. 215. 


' 
An extreme degree of crowding in the incisor region is seen in 
the specimen illustrated in fig. 218. The width of the arch is :— 


Between the first premolars, 25-2 mm. 
Between the canines, 20-5 mm. 


On the right side, the crowns of the canine and the incisors 
incline towards the mid-line; the medial angle of the second 
incisor is covered by the distal angle of the first incisor, while 
the latter tooth has the medial angle well across the mid-line. 
On the left side, the crown of the canine has a marked forward 
inclination ; the first incisor is rotated so that the medial border 
looks directly forwards ; the second incisor is placed internal to 
the arch and is situated immediately posterior to the root of 
the first incisor. Here again the position of the maxillary- 
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premaxillary suture is instructive. On the right side it runs 
towards the medial aspect of the canine; on the left side it 
appears to run directly up to the medial aspect of the second 
incisor. 

The other points to be noted about the specimen are :— 


(1) The regular arrangement of the premolars and the first 
and second molars. 

(2) The abnormal shape of the second molars, these teeth 
appearing to be compressed from before backwards. 


Fig. 218.—A specimen showing marked irregularity in position of the 
left incisors. 


(R.C.S. Odonto. Series.) 


(3) The left third molar has erupted high up in the tuberosity, 
the occluding surface looking well backwards. 

(4) The right third molar is congenitally absent. 

The irregularity of the incisors is probably due to under- 
development of the premaxilla, and the malposition of the third 
molar to insufficient backward growth of the maxilla, a condition 
often associated with adenoids. 

An example of crowding of the anterior teeth in a child aged 
seven years three months is shown in figs. 219 to 222. 

A profile view of the specimen shows that the maxillary first 
incisors have partly erupted and that the left tooth is inclined 
inwards. The maxillary second incisors are situated well posterior 
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- to the first incisors, the canines overlapping their anterior aspects ; 
this is particularly noticeable on the left side. 


Fig. 219.—Skull and mandible showing crowding of the incisor 
teeth. (Right side.) 


a 


Fie. 220.—Skull and mandible showing crowding of the 
incisor teeth. (Left side.) 
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The palatal view (fig. 221) shows that the premaxille are very 
poorly developed and that the anterior part of the palate presents — 


ef 


Fic. 221,—Palatal view of the specimen shown in figs. 219 and 220. 


the pushed-up appearance so characteristic of the adenoid palate. 
The permanent first molars have assumed a normal position in 
the arch and the second molars appear to have ample room for 
development. ; 


~~ 


Fic. -222.—View of the mandibular teeth of the specimen 
° shown in figs. 219 and 220. 


In the mandible, fig. 222, there is a crowded arrangement : 
of the incisors, the right second incisor lying posterior to the first 
‘incisor. | 
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Side views of the jaw are illustrated in figs. 219 and 220. On 
the left side one of the premolars has unfortunately been lost ; 
on the right side, however, they are all present, so that a good 
idea can be obtained of the general crowding of the maxillary 
teeth. The occlusion of the permanent first molars is normal, 
and there seems to be ample room for the growing premolars. 
The crown of the first premolar is in close proximity to the second 
‘incisor and the anterior aspect is in contact with the crown of 

the canine. The crowding in this specimen seems to be Sue to 
lack of growth of.the premaxille. | 

The specimen from a female child aged seven years eight 


Era. 223.—Specimen showing general crowding of the teeth. 
(R. C. S. Odonto. Series.) 


months, shown in figs. 223 to 226, is a good example of marked 
crowding of the teeth from undergrowth of the maxille. 

The palate (fig. 224) is distinctly small, and towards the front 
shows the curious pushed-up appearance so often seen in those 
who have suffered from adenoids in the early years of life. 
‘There is also marked asymmetry of the dental arch, the right 
side diverging more than the left. A view of the left: premolars 
and molars is shown in fig. 225. 

The features to be noted are :— 


(1) The normal occlusion of the deciduous first molars. 
(2) The slight forward movement of the maffdibular permanent 
first molar owing to early loss of the deciduous second molar. 


_ 
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(3) The extreme backward direction of the occlusal aspect of 


the maxillary permanent first molar. 
(4) The crowded arrangement of the developing maxillary 


Fic. 224.—Palatal view of the maxillary teeth of the specimen. 
shown in fig. 223. 


Fra. 225.—Side view (left) of the specimen shown in fig. 223. 


premolars. The anterior buccal root of the permanent first molar 
is almost in contact with the second premolar. 

(5) The definite inward direction of the second premolar. 

(6) In the mandible the apparently ample space for the 
developing premolars. 
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On the right side (fig. 226), with the loss of the maxillary 
deciduous first molar, the deciduous second and permanent first 
molars have moved forward, placing the maxillary permanent 
molar in prenormal occlusion to the lower, which though really 
in normal position now occludes postnormally. The forward 
movement of the permanent first molar has allowed this tooth to 
assume a direction in the arch more closely approximating the 
normal, but the anterior buccal root is still too close to the 
second premolar. Want of room has caused the second premolar 
to assume an inward direction. In the mandible there appears 
to be ample space for the developing teeth. 


ee 


Fic. 226.—Side view (right) of the specimen shown in fig. 223. 


The view of the anterior aspect of the specimen (fig. 223)” 
shows that the maxillary incisors are erupting with ‘a distinct 
inward inclination of the crowns. The teeth are arranged in 
a crowded manner shown by the rotation and overlapping of the 
teeth. On the left side (fig. 225) the canine is high up in the bone 
between the second incisor and the first premolar, the canine 
having rotated in order to adapt itself to the diminished space. 
On the right side (fig. 226) the rotation of the maxillary canine is 
more marked. 

An example of general irregularity of the anterior teeth is 
shown in the skull and mandible illustrated in figs. 227 to 231. 
The age of the child was eight years six months. 


oO 


= 
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On the left side (fig., 228) the occlusion of the permanent first 
molars is normal ; the maxillary first incisor has erupted internal 


Fria. 227.—Skull and mandible of a child eight years six months, 
showing general crowding of the anterior teeth. 


(R.C.S. Odonto. Series. ) 


Fic. 228.—View of the left premolars and molars of the 
specimen shown in fig. 227. 


to the bite of the mandibular tooth, which in its turn as been 
driven slightly forward ; the maxillary second incisor has the 
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crown tilted backwards ; the crown of the canine has a marked 
slant towards the mid- ie and is in contact with the posterior 
aspect of the root of the second incisor ; the maxillary premolars 
are erupting with a distinct inward fe ae ; the mandibular 
canine and premolars are normal in position. 

On the right side (fig. 229), in the maxilla, the first incisor is not 
fully erupted and is slightly rotated, the medial angle looking 
backwards ; the second incisor is erupting behind the first in- 
cisor; the root is directed backwards and inwards, so that a 
_marked space exists between it and the root of the first incisor ; 


Fic. 229.—View of the right premolars and molars of the 
specimen shown in figs. 227 and 228. 


the crown of the canine is situated anterior to the second incisor 
and is erupting with a definite slope towards the median line ; 
the second premolar has the root directed backwards, the distal 
aspect lying in contact with the anterior buccal root of the 
permanent first molar. 

In the mandible, the canine is displaced outwards ; the first 
premolar is slightly rotated and the crown has an outward inclina- 
tion ; the second premolar has the crown looking backwards and 
there are spaces between it and the approximal teeth. The 
_ permanent first molar does not belong to the specimen. 

_A palatal view of the maxilla (fig. 230) shows that the pre- 
Maxille are quite small, with the suture between them and the 

maxille still open. The anterior nares are well developed, 
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The irregularity in this specimen would appear to be due to 
deficient growth of the premaxille. 
The specimen shown in fig. 232 is a good example of a crowded 


Fic. -230.—Palatal view of the maxillary teeth of the specimen 
shown in figs. 227 and 228. 


Fic. 231.—View of the mandibular teeth of the specimen 
shown in figs. 227 and 228. 


arch. The incisors are crowded; there is marked contraction 
across the region of the first premolars and canines ; the second 
and third molars are misplaced. 


ae 
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_ Viewed from the front (fig. 233) the maxillee show a pinched 
appearance ; the malar process bends downwards at the junction 


Fig. 232.—Palatal view of a crowded arch in an adult. 


Fic. 233.—Anterior view of the specimen shown in fig. 232. 


with the malar bone. Contrast this specimen with that shown 
in fig. 234, where the teeth are practically normal in position. 
The facial surface of the bone is well developed and the malar 
process takes a bold upward sweep. The capacities of the sinuses 
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in the abnormal specimen are—right 90 and left 130 cubic milli- 
metres ; those of the normal specimen, although of an individual 
only sixteen years of age, are 245 and 205 cubic millimetres. 


Fie. 234.—Normal maxille. 


I 


Fig. 235.—Skull and mandible of a child showing ie of 
the anterior teeth. 


— 


The skull with mandible of a child about seven to eight years — 


of age shown in fig. 235 is a good example of crowding of the 


incisor teeth associated with an abnormal occlusion of the pre-— 


molars and molars, and is typical of many cases seen in practice. 
A palatal view of the maxilla is shown in fig. 236. 


, 
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The points to be noted are :— 


(1) The narrowing of the arch across the region of the first 
deciduous molars. 

(2) The crowded arrangement of the incisors, the second 
incisors being placed internal to the arch. 

(3) The small size of the premaxille. 

(4) The presence of a suture in each premaxilla, suggesting 
that the bone has arisen from two centres. The sutures between 
the premaxille and maxille skirt the distal aspect of the sockets 


Fie. 236.—Palatal view of the specimen shown in fig. 235. 


of the second incisors, and, towards the outer ends, are distinctly 
filled up, on the left side the suture being completely obliterated 
in one place. The sutures in the premaxille run towards the 
medial aspects of the second incisors. 


The occlusion of the mandibular deciduous and permanent 
molars is postnormal (figs. 237 and 238). The maxillary per- 
manent first molar appears to be in a normal position, the 
occluding surface looking downwards and slightly backwards and 
outwards. The premolars are in normal positions. 

The positions of the anterior teeth are shown in fig. 235. In 
the maxillz, the deciduous canines are less than 2 mm. from the 
first incisors ; the second incisors lie posterior to the first incisors, 
the roots being directed towards the mid-line ; the crowns of the 
permanent canines slope slightly towards the mid-line, the left 
tooth lying in front of the root of the second incisor and the right 
_ tooth lying in contact with the distal aspect of the incisor. 
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In the mandible, the incisors are crowded; each second 
incisor is rotated, with the mesial half of the crown posterior to 
the first incisor; the permanent left canine is almost vertical, 


Fic. 237.—View of the left side of the specimen shown in fig. 235. 


Fie. 238.—View of the right side of the specimen shown in fig. 235. 


while the right tooth has the crown directed away from the — 
median line instead of towards it. 

The irregularity of the teeth in this specimen would appear to 
be due to a lack of growth on the premaxilla leading to a narrow- 
ing of the anterior part of the arch and crowding. The crowding ~ 
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in the mandible is probably secondary to the small maxilla, the 
latter impeding the forward movement of the mandible. 
Fig. 239 shows an example of general crowding of the anterior 


Fig. 239. 


Fig. 240. 


teeth. The arch of the maxillary teeth is distinctly narrow and 
the incisor teeth are crowded, the left canine being slightly 
extruded. The right second premolar and the third molars are 
missing. . 

In the mandible (fig. 240) the narrowing of the arch has led to 
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the forcing inwards of the left second incisor and slight crowding 
of the remaining incisors and: right first premolar. The third 
molars are missing. | 

The occlusion of the teeth is shown in figs. 241 and 242. 

On the left side (fig. 241) :— 

(a) The outer cusps of the maxillary premolars and molars are 


but slightly external to the outer cusps of the mandibular teeth. 
(6) The crown of the mandibular canine slopes towards the 


Fic. 241.—View showing the occlusion of the left premolars and molars of 
the specimen shown in figs. 239 and 240. 


median line and the cutting edge overlaps the distal angle of the 
maxillary second incisor. _ | 

(c) The crown of the maxillary canine is directed towards the 
middle-line. | 

(d) The mandibular first incisor strikes against the distal 
angle of the maxillary first incisor. | 


On the right side (fig. 242) :— 


(a) The maxillary first premolar and permanent first molar 
are in flush occlusion with the mandibular teeth. 

(0) The maxillary second molar occludes internal to the 
mandibular teeth. . 

(c) The crown of the maxillary canine inclines forwards, the 


“——— 


\ 
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Fra. 242.—View showing the occlusion of the right premolars and molars 
of the specimen shown in figs. 239 and 240. 


Fic. 243.—Anterior view of the specimen shown in figs. 239 and 240. 
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distal part of the occlusal margin meeting the anterior part of 
the mandibular tooth edge to edge. 

(d) The crowns of the maxillary incisors slope forwards, the 
first incisor overlapping the tooth on the opposite side. . 

Viewed from the anterior aspect (fig. 243) the face displays a 
general narrowing, the malar process showing a downward curve 
at its Junction with the malar bone. The alveolar process around 
the anterior teeth reveals definite signs of rarefying osteitis and 
there is a spur on the septum nasi. These circumstances suggest 
that the individual was an habitual ‘ mouth-breather,’ and that 
the contraction of the arch is the direct result of the muscular 
tension which is present in this condition. 


(B) TREATMENT. 


(1) General Considerations.—In considering remedial measures 
for the treatment of crowding of the teeth, there are important 
points which should guide.us in our choice of method. 

Firstly, the prevalence of caries of the teeth should be borne in 
mind, and any method which would assist the lodgment of food 
and increase the difficulty of keeping the mouth clean should, if 
possible, be avoided. 

Secondly, the increasing iapiney to lose the teeth later on 
in life from parodontal disease is a reason for avoiding mechanical 
methods which are likely to damage the gingival margin. 

The main point constantly to -be borne in mind is that the 
crowding of the teeth is the result of the provision of insufficient 
bone to allow of their normal arrangement and occlusion, or, in 
other words, where the bone is defective in growth the ‘ arch ’ 
is too small to contain the normal number of teeth. From these 
premises it follows that, if a regular arch is to be secured, either 
the jaws must be stimulated to grow or the teeth must be reduced 
in number. 

The teeth can be reduced in number by extraction ; but can 
the jaws be stimulated to grow? Let us consider this question. 
It has already been shown that the jaws grow in a backward 
direction, that the only change in the bone after it is formed is 
a slight addition from the periosteum, and that growth. is inter- 
fered with by lack of proper stimulation. If stimulation is 
restored, growth continues normally, but this growth does 
not occur in the region where the bone is deficient, namely, 


\ 
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that part anterior to the permanent first molar. Indeed, it is 
difficult to see how any increase in this part can occur without 
interstitial growth, and there is no evidence to show that such 
growth occurs. | 

Some maintain that the jaw can be stimulated to grow and 
they adopt the method of treatment known as ‘expansion of 

the arch.’ This operation consists in moving all the teeth, or 
some of them, in an outward direction. Ona previous page the 
movement of teeth under mechanical traction was discussed, and 
it was shown that, with the majority of appliances, the tooth, for 
all practical purposes, may be considered to Swing on its apex. 
With ‘expansion of the arch’ the crowns are made to occupy 
_ a greater arch and thus obtain relief, but the relief does not 
extend to the apical portions of the teeth. P 

It is claimed that if the crowns are kept in normal apposition, 
the expanding of the crowns will be followed by the expanding of 
the roots, and further that the movement of the teeth and alveoli 
stimulates the growth of the defective jaw, and, indeed, of all 
the bones of the face, and with them the nasal and accessory 
cavities. It is extremely difficult to understand how this can 
occur, and the evidence so far advanced by its advocates is 
far from convincing, especially as it is quite feasible that the 
improvement claimed to have been made was the result of natural 
causes. 

It is urged against ‘ expansion of the arch ’ that considerable 
_ derangement of the occlusion may result, but those who advocate 
this method maintain that if derangement occurs it is due to 
faulty manipulation. 

Expansion of the arch may’ be carried out with either re- 
movable or fixed apparatus. A most satisfactory removable 
appliance is that suggested by J. H. Badcock, which consists of 
a split vulcanite plate actuated by an expansion screw. The 
screw device (fig. 244) consists of a stout wire, one end of which 
is threaded and works in a tube, while the other is smooth and 
turns stiffly in a bearing. Between the threaded and smooth 
portions is a square boss, and fixed to the outside of the threaded 
tube is a parallel guide bar. The screwed tube is attached to one 
half of the plate and the screw in its stiff bearing is attached to 
the other half of the plate, the parallel guide serving to prevent 
rotation of one half of the plate upon the other. The boss is 
turned by means of a spanner a quarter turn every other day, or, 
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roughly, one revolution per week, a rate which gives satisfactory 
progress without the slightest discomfort to the patient. In 
this way it is possible to calculate the time necessary for a given 
amount of expansion. The plate is best retained. by Jackson 
cribs, for preference on deciduous molars, the plate being cut 
to a knife edge on the lingual side. An arrow should be engraved 


Left : Badcock’s Screw, actual size. - Right : Component Parts. 


Fig. 244,—(A) is a square boss in the middle of the screw whereby the screw is 
turned. One end of this screw is smooth and revolves stiffly in the winged 
hub (B) in which is ‘located the spring tension device (c); the wings are 
provided for the purpose of keeping the hub firmly fixed in the vulcanite. 
The other end of the screw (D) is threaded to correspond with the thread 
in the tube (£) which is knurled so that the vulcanite will hold it securely ; — 
soldered to (E) is a plain wire (F), the free end of which slides in the sleeve 
(G), which is closed at one end to prevent the entrance of the vulcanite, 
and is also knurled to give it a strong anchorage. This wire and sléeve give 
added rigidity to the apparatus, and, moreover, as the two halves of the 
plate must of necessity open parallel, it is impossible for them to revolve 
on one another. Fixed to one side of the square boss is a wire tag (H), 
which is embedded in the plaster when flasking to retain the device in 
position during the packing process ; it is screwed out after vulcanisation. 

The plain wire (F) and the sleeve (¢) can be shortened if necoseary. as in 
the case of a very narrow palate. 


(For the use of this block we are indebted to Messrs. C. Ash & Sons.) | 


on the plate to indicate the direction in which the screw is to be 
turned. A typical case, showing the application of the Badcock 
screw, is shown in fig. 245. 

In cases where the front teeth project a most useful adjunct 
to the expansion plate is a flattened flexible wire arch soldered 
to the crib on each side. The separation of the halves of the 
plate draws the wire tight and exerts backward pressure on the 
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anterior teeth. The wire should be furnished with a U-shaped 
bend in the vertical plane in the premolar region of each side to 
allow of adjustment. 

The shortening of any of the incisors can be effected by 
means of flat wires soldered at right angles to the arch and 
hooked over the cutting edges. It is generally desirable to 
employ two such hooks in order to prevent the arch from slipping 
up when tightened. 


Fia. 245, 
(For the use of this block we are indebted to Messrs. C. Ash & Sons. ) 


In Badcock’s opinion the three operations of expansion, 
retraction, and shortening can be effected with a plate such as 
that described above, and, as the plate can be easily manipulated 
by the patient when once it has been accurately adjusted, it is 
specially useful for cases which are withdrawn from skilled 
supervision for several months at a time, e.g. children at 
_ boarding-school. | 

Of fixed apparatus for expansion of the arch E. H. Angle 1 
has introduced a wire expansion arch. It consists of a wire 


* Though this orthodontic appliance is popularly known as the ‘ Angle 
Arch ’ its invention really dates back many years before the time of Angle. A 
labial arch used in an exactly similar manner was illustrated by Fox in England 
in 1806 and by Fauchard in France still earlier. The only essential difference is 
that instead of being fixed to anchor bands on the permanent first molars it was 
ligatured to those teeth. 
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(fig. 246), the ends being threaded and provided with friction 
lock nuts. The teeth used for anchorage are banded and 
bands are cemented to the various teeth to be moved. To the 
outside of each band a catch is soldered of the shape shown in 


 f 

f 

f 
Fie. 246. (From Dental Cosmos, Sept. 1916.) 


fig. 247. The arch is fixed in’ position as follows: ‘One of its 
screw ends is inserted in the sheath of the anchor band of one 
of the first molars, and the friction lock nut is seated. The arch 
is then sprung with the fingers into the slots in the brackets, 


E.H.A. 
Fie. 247. (From Dental Cosmos, Sept. 1916.) 


which it accurately fits, beginning with the one nearest to the 
first anchor band and proceeding in regular order until the ~ 
anchor band on the opposite molar is reached, when the second — 
nut is adjusted to approximately its proper position on the 
arch, but neither the end of the arch nor the friction portion of 
the nut is at this time placed within the sheath of the anchor 
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band. The arch is then disengaged from all the brackets, but 
not from the sheath of the first anchor band. Now the screw 
of the loose end of the arch is slipped into its sheath on the 
second molar band, and the nut seated. Then, beginning as 
before, the arch is replaced in the brackets in exactly its former 
relation, the last step being the proper seating and accurate 
adjustment of the second nut in its anchor sheath.’ 

‘ By studying the engraving (fig. 248) it will be easy to under- 
stand the manner in which the force is applied to each of the 
malposed teeth in order to effect not only their individual but 


Fie. 248. (From Dental Cosmos.) 


also their collective movements. The elasticity of the arch, in 
this special case, operates constantly for the labial movement 
of the laterals, the torsional movement of the centrals, the 
buccal movement of the first premolars, and the lingual move- 
ment of the canines. And, as there is no waste of power through 
the slipping of attachments, the movement of the teeth must 
continue until the force from the elasticity of the arch as then 
bent has become exhausted, and the arch passive. Force is 
renewed by removing the arch and bending it to more nearly 
ideal form, when it is again sprung into place in the brackets 
and sheaths. By this means the teeth are moved continuously, 
until finally the ribbon arch has been given the exact form desired 
for the dental arch, and the teeth, through their bracket attach- 


ments, have been made to conform perfectly to it. As the 
1s 
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metal of which the arch is made is very elastic, and as the ribbon 
form permits much greater range of elasticity than does a round 
arch, the force will be continued for a correspondingly longer 
period before it is necessary to remove the arch and modify its 
form. Indeed, but two or three modifications during the whole 
course of treatment would probably be enough in most cases. 
The force is gently and almost continuously operative in exactly — 
the right direction, without the injurious disturbance of cell 
function which must follow the use of any mechanism that 
requires frequent removal and replacement.’ (Angle.) — 
. The majority of those who favour expansion recommend © 
that treatment should commence soon after the eruption of the 
incisors, the deciduous second molars being used as anchorage. 

It will readily be seen that expansion entails a long period of 


mechanical treatment, and this is most undesirable from the ~ 


point of view of the hygiene of the mouth and interference with 
physiological function. 

Advocates of expansion claim that the facial expression is 
improved by the attainment of ideal occlusion, but this is after 
all largely ‘a matter of personal opinion. The features in many 
of the illustrations of cases of expansion seem to have lost rather 
than to have gained in expression. 

In considering the alternative treatment of growded arches, 
namely, extraction, the following points can be urged in its 
favour :— 


(a) Room is gained for the roots of the teeth as well as for 
the crowns, so that the number of teeth is commensurate with 
the amount of bone which growth has provided. ; 

(6) Mechanical treatment is minimised and in many cases — 
dispensed with. 

(c) Isolation of the teeth is often obtained, ead this is a point 
of therapeutic importance in the prevention of caries. 

(d) The occlusion is but little deranged, and is usually con- 
siderably improved, provided that the extraction is judiciously 
carried out. a 

(e) The teeth invariably assume better directions. 

(f) There is no interference with the strenuous physiological — 
functioning of the teeth, which, in turn, promotes the efficient : 
blood supply and development of all the other tissues associated _ 
with the act of efficient masticatory function, and should not — 
allow of food and bacterial stasis at the gingival margin. 


ABNORMALITIES IN POSITION OF SE VERAL TEETH 211 


In the large majority of cases, therefore, extraction ‘is far 
preferable to and would appear to be more rational than expansion 
of the arch. 

When employing extraction, it is very rarely needful to remove 

a first incisor or canine. Occasionally, the removal of one or 
both the second incisors is necessary. Generally, a tooth 
posterior to the canine can be removed and a choice has to be 
made between the first and second premolars and the per- 
manent first molar. 
_ The removal of the first premolar has the advantage of 
relieving the crowding of the anterior teeth more easily than the 
removal of either the second premolar or first permanent molar. 
Its removal causes little disturbance of the occlusion of the 
teeth. If, however, the amount of room required is slight, there 
is some risk of creating too great a space between the canine and 
_the second premolar. 

Extraction of the second premolar ultimately provides less 
room than removal of the first premolar, but more room than 
removal of the permanent first molar. The occlusion of the 
teeth is only slightly disturbed, and any space that may result 
would be between the first premolar and permanent first molar 
and would be less unsightly than a space between the canine and 
second premolar. Removal of the second premolar has the ad- 
vantage of freeing the anterior surface of the molar, and this will 
lessen the tendency to caries and allow any caries which may 
exist to be more easily treated. 

_ Removal of the permanent first molar ultimately gives still 
less room in the front of the mouth than the removal of the 
first premolar, or, probably, the second premolar. The treat- 
ment necessary is also more prolonged and the occlusion of the 
teeth is liable to be disorganised, the mandibular second molars 
tilting, and the premolars, both maxillary and mandibular, 
Totating. As an organ of mastication the permanent first molar 
is most important. It possesses the largest area of crown 
surface and is situated in that part of the arch where the muscles 
of mastication work to greatest advantage. Its importance as 
an organ of mastication is so great, and the disturbance to the 
articulation caused by its removal often so marked, that it 
should be removed for the relief of crowding only in cases when 
it 1s unsavable. Under all other circumstances the choice should 
lie between the first and second premolars ; if both teeth are free 
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from caries, the first should be removed if the crowding is marked ; 
if little space is required the choice should fall on the second 
premolar. 

A combination of extraction with expansion is occasionally | 
useful in cases where the amount of crowding cannot be wholly 
overcome by expansion, and yet expansion is to some extent 
desirable. g 3 

The Effect of Expansion of the Arch on the Nasal Fossa.— 
Children suffering from nasal obstruction associated with a con- 
tracted arch are often referred by the rhinologist to the dental — 
practitioner with the view of expanding the arch to relieve the 
nasal stenosis. In justification of this operation it is claimed — 
that the median maxillary suture may be forced open by rapid — 
expansion; the separation of the bones will then allow the— 
septum to straighten itself and bone growth will take place at the 
median line, the result being that the floor of the nasal fossa is per- 
manently widened. The claim is supported by appearances seen 
in radiograms before and after treatment. But such evidence is 
extremely unsatisfactory. The distortion of radiograms of the 
maxilla is well known, and there is special difficulty in taking two — 
pictures at the same angle, which is necessary for such evidence. 

In considering whether the nasal fossa may be affected by 
expansion of the arch, the anatomical relation of the parts must 
be first considered. The maxille have as lateral abutments the 
malar processes, the malar bones and the zygomatic arches with 
their attachments to the sides of the brain case, and these abut- 
ments are still further supported by the. pterygoid processes and 
the vertical plates of the palate bones. They are permanent 
- structures of comparatively hard bone, whereas the bone of the 
alveolar process is of far softer character. If the maxille are 
forced apart, the lateral abutments must give way, and it is not 
reasonable to think that they would yield before the softer bone 
of the alveolar process. It is, however, a clinical fact that in a 
few cases of marked constriction of the posterior part of the arch 
nasal respiration is improved by spreading the arch. M. Cryer * 
has suggested a reasonable explanation of this phenomenon. 
The effect of the narrow arch is to compress the tongue and force 
it back into the oro-pharynx. ‘The tongue,’ he says, * pushes 
up the soft palate against the pharyngeal wall and cuts off 
respiration through the nose. As the tongue forces the epiglottis 

1 Items of Interest, January 1913. 
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downwards and backwards it also interferes with oral respiration, 
which, however, is a little easier than nasal respiration under 
those circumstances ; hence “ mouth-breathing.” ’ Spreading the 
dental arch gives relief to the nasal obstruction by allowing more 
room for the tongue, which moves forward and releases the 
pressure on the soft palate and other structures. 

Oral Screens.—The use of oral screens in the treatment of 
these cases, with or without the extraction of teeth (dependent 
on the amount of room available), is often of considerable value 
(see p. 253). 

(2) Treatment of Cases coming under Observation before the 
Premolars and Canines have Erupted.—When crowding is in- 
evitable, treatment should be commenced at an early age. For 
simplicity of description this question will be considered under 
headings: (a) Cases where the permanent first molars are un- 
savable ; (b) Cases where the permanent first molars are savable. 


(a) Where the Permanent First Molars are Unsavable. 


In these cases good results accrue from a line of treatment 
somewhat similar to the following: The permanent first molars 
are filled or treated in the manner best calculated to retain them 
until the permanent second molars have erupted. The crowding 
of the maxillary and mandibular incisors is then relieved by the 
removal of the four deciduous canines. If the teeth erupt in 
the normal way, the first and second premolars will come into 
good position, and we shall then have the following condition : 
the four incisors and the four premolars will be in a regular arch 
with a greater or less space between the second incisors and the 
first premolars so that the canines erupt just external to the 
arch ; in other words, we shall have to deal with a fairly simple 
irregularity, namely, the canines high in the arch. To make 
room for the canines, the permanent first molars should be 
removed directly the permanent second molars are fairly through 
the gums. A plate to hold back the second molars should then 
be inserted. This plate (fig. 249) is made to cover the”palate so 
that it comes in contact with the palatal surfaces of the incisor 
teeth, while to the back of it are fixed half-round gold wires 
which pass around the anterior and buccal surfaces of the second 
molars, the plate being quite free of the premolars. This form 
of plate retains the second molars in position and prevents them 
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from moving forward, while at the same time it allows the pre- 
~molars to fall back, partly by the action of the bite and partly by 
the pressure of the canine tooth, so that many cases require no 
further mechanical treatment—a point of no small importance. 


Fic. 249, 


Obviously, this line of treatment will not be suitable in all cases. — 
In some patients, the mandibular anterior teeth are so crowded at 
an early age that extraction of at least one of them becomes 
necessary. A good example of this is seen in fig. 250. Here 


Fia. 250. 


the permanent first molars are quite unsavable, and the crowding 
of the mandibular incisors is excessive. This condition is due- 
to pressure from the canines, and removal of the permanent first 
molars will not sufficiently relieve the pressure to allow the 
second incisors to assume anything approaching a normal 
direction. If left untreated, the mandibular canines will, in all 
probability, erupt in a plane anterior to the second incisors. 


= 
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Removal of the right first incisor, however, will relieve the 
crowding and allow the remaining teeth to assume good directions. 
The result of treatment is seen in fig. 251 (see also p. 227 ). 
Another example, which could hardly be ‘treated on the 
general principles just indicated, is to be found in cases where at 


an early age it is clear that the maxillary permanent canine will 


erupt over the position of the second incisor. In these circum- 
stances, the second incisor is forced much internal to the bite, 
or is so rotated that it occupies a very abnormal position. The 
second incisors must be extracted, and this should be done before _ 
the canines erupt. The permanent first molars should be removed 
before the eruption of the permanent second molars, in order that 
the latter may move well forward and so fill up the gap caused 
by the extraction of the permanent first molars. This will 


Hie, 251% 


prevent undue spacing between the anterior teeth, which would 
be unsightly. 
When the pulp cavities of the permanent first molars are 


exposed, these teeth, if retained, are an active source of sepsis. 


In such cases the best line of treatment is to remove the per- 


‘manent first molars and the deciduous molars ; the removal of 
the latter teeth allows the developing premolars to travel back- 


; wards, the movement beginning before their eruption, and so 


relieves the crowding of the anterior teeth. 


(6) Where the Permanent First Molars are Savable. 


Attention should, in the first instance, be directed to the per- 
manent first molars, and these teeth should be filled if necessary. 


_ The probable position of the permanent canine should next be 
determined. If the incisors are in a fairly regular line, or if the 


second incisor has its medial angle tilted forward, it may be 


assumed that the canine will erupt posterior to the incisor. If, 


es 
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on the other hand, the distal edge of the second incisor is pro- 
jected forward, and the apex of that tooth is directed towards 
the median line, it may be assumed that the canine will, in all 
probability, erupt over the situation of the incisor, and the same 


Fig. 252.—Maxillary teeth, before Fic. 253.—Maxillary teeth, after 
treatment. treatment. 


Fia. 254.—Mandibular teeth, before ' Fiq. 255.—Mandibular teeth, after 
treatment. tréatment. 


may be assumed if the incisor is placed much internal to the bite, 
and the deciduous canine lies close to the first incisor. 

Where the canine shows signs of erupting posterior to the 
second incisor, the treatment must depend upon the degree of 
crowding. If the crowding is slight, the deciduous canine should 
be removed and further treatment delayed until the permanent 
canines show signs of erupting. Hither the first or the second 
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premolar should then be removed, the choice depending upon 
the amount of space required for the erupting canines. In the 
case shown in figs. 252 to 255 the first premolars were removed 
immediately the canines showed signs of erupting. 

If, however, the crowding of the incisors is marked, the 
unerupted first premolar should be removed. This operation 
permits the permanent canine to move backwards and so relieves 
the pressure on the anterior teeth (see fig. 256). It may be 


Fic. 256.—In this specimen the second incisor is placed internal to the arch 
with the canine partly covering the labial surface. 


argued that extraction of the deciduous canine would suffice to 
remedy the position of the second incisor, but, if the dried 
-specimen be carefully studied, it will be noticed that the removal 
of the deciduous canine will not provide room for the permanent 
canine. 

Treatment of crowded mouths in this manner gives excellent 
results. The canine moves into the space previously occupied by 
the premolar. Pressure on the anterior teeth is relieved, a good 
arch is obtained, and, what is most important, the teeth will be 
in excellent direction. In addition, mechanical treatment is 
avoided, and the occlusion of the molars and premolars remains 
good. Figs. 257 to 259 illustrate this method of treatment. At 
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times, the space in the arch between the second incisor and the 
permanent first molar is insufficient even for two teeth, a condi- 
tion shown in fig. 260. In these circumstances, the molar should 
be retracted until there is room for the canine and one premolar ; 
the first premolar should then be extracted. 


Fic. 257.—Before treatment. Fic. 258.—After treatment. 
(In this case the second incisors had : 

to be moved forward over the 

mandibular teeth.) 


The advantages of the early extraction of the premolars, where 
serious crowding is inevitable, are :— 

(1) Pressure on the front teeth is relieved and any irregularity 
of position which they may have assumed is easily rectified. 

(2) The canines and pre- 
molars come down in a good 
direction and form a regular 
arch. : 

Where the canines show 
signs of erupting over the 
situation of the second incisor, 
little advantage is gained by 
the removal of the premolars, 
Fie. 259.—Side view, showing occlu- and the more satisfactory treat- 

sion of premolars and molars after : . 

ieaatm ert. ment in such cases is to re- 

move the second incisors before 
the canines erupt. A case treated in this way is shown in figs. 
261 and 262. | 

Where only, a slight degree of crowding may be anticipated, 
early extraction of the first premolars leads to considerable con- 
traction of the arch in the region of the canine, and it is better in 
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such cases to delay treatment until the canines and premolars 
are in position and then to remove the second premolars. 

(3) Treatment of Cases coming under Observation after the 
Premolars and Canines have Erupted : 


. 


(a) (6) 
Fic. 260.—(a) before retraction of the first molar; (b) after retraction of 
the first molar. 


Fic. 261.—Before treatment. . Fie. 262.—Case shown in fig. 261, 
after treatment. 


(a) Crowding complicated by Disease of a First Incisor.—The 
treatment of such cases must depend upon— 


(i) The prospect of permanently retaining the affected tooth. 
(ii) The degree of crowding. 
(iii) The sex of the patient. 
(iv) The age of the patient. 
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If the pulp of the first incisor died after the root was complete 
there is a reasonable prospect of saving the root and crowning it, 
provided that no serious parodontal trouble supervenes. Under 


these conditions, the tooth should be saved and the crowding 


treated by the removal of a posterior tooth. But if the pulp 


Fic? -263. 


died before the completion of the root the tooth should be 
removed. 

The question whether the space left by the removal of the tooth 
should be allowed to close up must be decided according to the 
merits of each case. With a boy, especially if there is considerable 
_ crowding, as shown in fig. 263, the space should be allowed to 
close up in order to avoid the 
necessity for an artificial den- 
ture—a point of importance as 
far as the hygiene of the mouth 
is concerned. With a girl, the 
disfigurement is of more serious 
import, and the space should 
therefore be retained by suit- 
able means, an artificial denture 
3 being subsequently inserted. 

(6) Crowding which has resulted in the Protrusion of a Per- 
manent First Incisor.—An example of this irregularity is shown 
in fig. 265. The patient was aged twenty-one. The arch was 
expanded and the projecting incisor retracted. The result of 
the treatment is shown in fig. 266. 

(c) Crowding which has resulted in the Exclusion of Permanent 


Fic. 264.—The case shown in fig. 263, 
after treatment. 


eee 
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Second Incisors from the Arch.—The advisability of sacrificing a 
second incisor in the treatment of crowding is constantly dis- 


Fig. 265. 


puted, some practitioners even going so far as to maintain that 
under no circumstances can the adoption of such a course be 


Fic. 266. 


defended. The principal argument urged against the removal of 
this tooth is that the canine erupts next to the first incisor and 
produces an unsightly appearance. It is true that a second 
incisor in correct position has a better appearance than a canine 
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next to the first incisor, but where the extraction of a second 
incisor is in question, the problem to be solved may be set out as © 
follows : Is it better to have a canine in correct alignment next 
to the first incisor and the premolar in apposition to the canine, 
or a second incisor in a maldirection, with, possibly, its cutting 
edge tilted forward and the canine sloping backwards, and, in 
all probability, short ? For example, consider the case shown in 
fig. 267. The second incisors are displaced inwards to a consider- 
able extent and are in a vertical direction, the canines being but 
slightly external to the arch. An examination of the roots of the 
teeth shows the canines to be sloping towards the median line, 
while the roots of the first premolars take the same direction. 


— 


Fic. 267. 


Extraction of the second incisors will effect a remedy without 
mechanical treatment; the canines will come down in good 
direction, the first incisors will fall back and assume a more 
correct position, while the premolars will move forward also into 
a vertical position. If an attempt were made to treat the case 
by extraction of the first premolars, the result obtained would, 
in all probability, be far from satisfactory. Even with a fairly 
good result, and with the teeth brought approximately into a 
normal curve, the difference in the slope of the teeth would pro- 
duce anything but a pleasing appearance. ‘The first incisors 
would be forced more outward, the second incisors would have 
the cutting edges directed forward, that is to say, the necks of 
the teeth would be in a plane well posterior to the first incisors, 
the cutting edges of the canines would be above the level of the 
second incisors, and the slope backwards would be considerable. 
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Further, this operation would entail prolonged mechanical treat- 
ment with all its attendant disadvantages. 

A row of teeth in correct alignment with the canines next to 
the first incisors is more sightly than the canines and the incisors 


Fic. 269.—Result of treatment 
after removing the first 
premolar. 


showing positions of incisors and canine. 


Fig. 270.—Result of treatment 
after removing the second 
incisor. 


in bad alignment (see diagrams in figs. 268 to 270) ; moreover, if 
*the canine in its new position is adjudged to be unduly prominent, 
its aggressively caniniform appearance may be masked by the 
judicious stoning away of its tip; and it must not be forgotten 


Fie. 271. 


that the public do not view 
the teeth with the critical 
eye of the practitioner. 
A.case calling for the 
removal of the second in- 
cisors is shown in fig. 27]. 
The cases which test the 


judgment most are those 


where the root of the canine 
is directed only slightly to- 
wards the median line and 
there is a possibility that the 
tooth may come into good 


direction if the premolar is removed. Under these conditions, 

the removal of the premolar may be the wiser course. 
Sometimes the second incisors are displaced to such an extent 

that their extraction is imperatively called for, and the permanent 
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first molars are also quite unsavable. Under such conditions, 
the molars must be removed, if possible before the permanent 
second molars erupt; the latter will then come forward and, 
in a great measure, prevent a backward movement of the pre- 
molars, which would probably leave unsightly spaces between 
the front teeth. | 

(d) Crowding which results in the Displacement of the Canine 
either External or Internal to the Arch.—The displacement of a 
canine external to the arch is the commonest result of a crowded 
condition of the teeth. A typical example is shown in fig. 272. - 

In dealing with this irregularity, the importance of the canine 
in the dental arch should be borne in mind. It is the longest — 


and probably the strongest and most highly developed tooth in 
the arch, in which it forms a kind of keystone. Its prominence 
assists to give character to the face ; and its extraction leaves 
a depression near the ala of the nose and may give an appearance 
of increased age by accentuating the naso-labial fold. These facts, 
and the flattening of the arch produced by its removal, tend to 
rob the face of expression. For these reasons it should be retained 
whenever practicable. The choice of treatment usually lies 
between the removal of the canine or, alternatively, the removal | 
of the second incisor, a premolar, or the molar. The removal of 
the canine should be regarded as the last resource. 

Before selecting the tooth for removal the position of the root 
of the canine should be ascertained. If the root has a direction — 
forward, the removal of a posterior tooth will cause the canine, 
when it erupts, to slope backwards to such an extent as to present — 
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an unsightly appearance, whereas if the second incisor is extracted 
the canine will erupt fairly straight. If the root of the canine is 
directed backwards a premolar or molar should be removed. 


The figs. 273 to 276 illustrate these points. » 
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Fic. 273.—Showing the root Fie. 274.—Showing the root 
of the canine lying over ofthe canine lying over 
the premolar. The dotted the premolar. The dotted 
lines represent the direc- lines represent the direc- 
tion the canine will take if tion the canine will take if 
the second incisor is ex- . the premolar is extracted. 
tracted. — 
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‘Fia. 276.—Showing the root 


Fie. 275.—Showing the root 
of the canine lying over of the canine lying over 
the second incisor. The the second incisor. The 
dotted lines represent the dotted lines represent the 
direction the canine will direction the canine will 
take if the incisor is ex- take if the premolar is ex- 
tracted. tracted. - 


Irregularities of the canines seldom require mechanical 
treatment, especially if extractions have been made with due 
regard to the occlusion. Nature will frequently overcome the 
difficulties unaided, and it is usually advisable to postpone 
further treatment for a period of from three to six months after 


extraction ; but if the tooth does not then appear to be moving 
| Q 
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into position, it should be mechanically assisted, and one of the 
simplest methods in vogue is that shown in fig. 181. 

In removing a premolar for the relief of a crowded canine 
attention must be given to the position of the corresponding 
mandibular premolar, for the latter may be placed in such a 
position as to prevent the maxillary canine from coming correctly © 
into line. In certain rare cases, however, extraction of the 
canines is quite justifiable, especially where, with the arch regular 
and the occlusion good, the second incisors are close to the pre- 
molars and the canines erupt outwards almost at right angles, 
as seen in fig. 277. 


Fia. 277. : Fia. 278. 


(ec) Crowding which results in Displacement of Premolars.— — 
Displacement of the second premolar internal to the bite fre- _ 
quently results from crowding. When this occurs, the second 
premolar has usually erupted after the canine. Fig. 278 is an 
excellent example of this type of irregularity. The treatment 
would be the removal of the abnormally placed premolars, but 
if the molars were unsavable, it would be necessary to remove 
them and bring the premolars into the line of the arch. 

(f) Crowding which results in the Displacement of a Mandi- 
bular Incisor.—An irregular arrangement of the mandibular 
incisors caused by crowding is not uncommon, the canines being 
mainly responsible for the irregularity. The canines are normally 
developed external to the incisors, the crowns often slightly over- 
lapping the labial surfaces of the second incisors, and where there 
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is insufficient room for their development, the canines encroach 
on the incisor region and so cause irregularity. 

Crowding of the anterior mandibular teeth is not so important 
from an esthetic point of view as crowding of the anterior 
maxillary teeth. The most effective treatment when the crowding 
is severe is to remove an incisor. In selecting the incisor to be 
removed, the following points should be considered :— 

(i) A first incisor should, if possible, be extracted in preference 
to a second incisor for reasons of symmetry ; besides, it is usually 
the narrower tooth, and its loss leaves less space to be taken up 
by the ultimate movements of the adjacent teeth. If a second 
incisor be removed, the canine on one. side will be adjacent to 

_a first, and on the other side to a second incisor. 


Right Left 


Fie. 279. Fic. 280.—Diagram showing 
directions of the roots of 
the incisors. 


(ii) An outstanding tooth should be removed in preference to 
one instanding, as the latter will be more easily brought into 
correct line, the pressure of the tongue being more powerful than 
that of the lower lip. 

: (iii) The direction of the roots of the different teeth is im- 
portant. The tooth selected should permit of the remaining 
incisors assuming a vertical direction. For instance, in the case 
shown in figs. 279 and 280, removal of the right first incisor 
would allow the remaining teeth to assume vertical directions, 
but removal of the left first incisor would result in the right first 
incisor assuming a distinct slope. 

(7) Mandibular Canines..Displacement external and internal 
to the arch may occur, the former being more common. The 
principles of treatment are similar to those for maxillary canines. 

The removal of a mandibular canine does not mar the ex- 
pression of the features to the same degree as the removal of the 
maxillary canine. The mandibular canine should be removed 
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in cases where it is much external to the arch with the first pre- 
molar and the second incisor in good alignment. 

(hk) Mandibular premolars placed external or internal to the 
arch (see fig. 281) require removal. 

(1) Cases involving the Malposition of Several Teeth.—The 
treatment of general irregularity of the teeth will depend, to a 
great extent, upon the general condition of the teeth. If the per- 


manent first molars are unsavable their removal is indicated, but © 


opinions differ as to the proper time to remove them in order to 
obtain the best results. From examination of mouths in which 
there is an absence of crowding of the teeth but the permanent first 


molars have been removed, it would appear that the best results — 


are obtained when these teeth are removed before the eruption 
of the permanent second molars, and after the eruption of the 
premolars, as good spacing between the anterior teeth is then 


obtained and there is far less tilting of the mandibular permanent _ 


ee ee ee a ee ae ee ee 


second molars (fig. 282). A strong objection to removing the — | 


permanent first molars at this period, in cases of crowding, is that 
the permanent second molars, especially the maxillary, tilt and 
move forward and encroach on the space required for the back- 
ward movement of the anterior teeth. In cases where the teeth 
are crowded the extractions should be delayed until the ap- 
pearance of the permanent second molars. Many practitioners 


advise postponement of extraction until the permanent second ~ 


molars are fully erupted and in good occlusion in order to mini- 


mise the tilting of the mandibular permanent second molars, but — 


if the operation is thus delayed the crowding will be less easily 


remedied, as the teeth will have become more firmly implanted — 
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and the irregularity of the anterior teeth more pronounced. On 


the whole, therefore, it seems advisable to remove the perma- 
nent first molars as soon as the permanent second molars are 


Fic. 282.—Models of a case in which the permanent first molars were 
removed for caries before the eruption of the second molars. 


sufficiently through to allow of the application of mechanical 
means for holding them back (see fig. 249). In this way the 


. 
, 


Fic. 283.—Before treatment. Fia. 284.—After treatment. 


crowding can be relieved at an earlier period, and the tilting of 
the second permanent molars is, to a great extent, prevented. 

The ill-effects of removing the permanent first molars, in 
cases of crowding, before the permanent second molars erupt, 
are seen in figs. 283 and 284. 
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A certain number of cases come under treatment in which 
the mandibular permanent first molars have already been removed 
and no. attention has been paid to the maxillary teeth. The 
following case is instructive ! :— 


Owing to the removal of the mandibular permanent first molars a year 
previously, the permanent. second molars have travelled forward and partly 
articulate with the maxillary permanent first molars; the maxillary left second 
premolar is displaced inwards, but otherwise there is practically no crowding 
(see figs. 285 to 291). Some of the maxillary incisors have been attacked by 
caries on the approximal surfaces. The maxillary left first molar has a cavity on 
the masticating surface, while in the maxillary right first molar a cavity has 
been successfully treated on the anterior surface. 

The occlusion of the teeth on the right and left sides is diagrammatically 
shown in figs. 286 and 287. 

On the left side it will be noticed that the maxillary second premolar is 
internal to the arch. The occlusion between the maxillary first premolar 
and the mandibular premolars is not good. “The maxillary first molar is 
prevented from moving forward by the second premolar and is only half opposed, 
while its posterior cusps prevent the mandibular second molar from moving 
forward. The maxillary second molar is erupting, hence a posterior force is _ 
present. Extraction of the second premolar will allow the maxillary first molar 
and the mandibular second molar to move forward, and so lIead to an im- 
provement in the occluding surfaces. On the right side it will be seen that the 
anterior plane of the maxillary first premolar only partly occludes with the 
posterior plane of the corresponding mandibular tooth, and that there is no 
occlusion with the anterior plane of the mandibular second premolar as there 
ought to be. Only half the anterior plane of the maxillary second premolar 
is used. The maxillary first molar is only partly in occlusion with the mandi- 
bular second molar, and this prevents the latter moving forward. The maxillary 
second molar is erupting. Extraction of the maxillary second premolar would 
permit the maxillary first premolar to move backwards and occlude correctly 
with the mandibular premolars. The maxillary first molar and mandibular 
second molar would move forward and the occlusion be improved. The 
maxillary second premolars were removed, and the result is seen in figs. 289 
and 291. 


Where there is marked crowding in the maxilla, with the 
maxillary permanent first molars savable and the mandibular ‘per- 
manent first molars unsavable, the best results are to be obtained 
by removing the mandibular permanent first molars before the 
eruption of the permanent second molars. The latter will then — 
come forward and occlude well with the maxillary teeth. The 


+ The following cases are fully described with the view of showing the various 
points to be considered when adopting extraction for the relief of crowded 
conditions of the mouth. 
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Fic. 286.—Right side. 


Fie. 285. Fic. 287.—Left side. 


Fig. 288. ~ Fig. 289. 


Before treatment. Right side. After treatment. Right side. 


Fic. 290. Fig. 291. 
Before treatment. Left side. After treatment. Left side. 


232 DENTAL SURGERY AND PATHOLOGY 


maxillary first premolars should be removed, if possible, before 
the canines erupt. In this way, the crowding of the maxillary 
teeth can be correctly overcome and a good articulation obtained. 
A case thus treated is shown in figs. 292 to 295. 

Second premolars should, as a rule, be removed where the 
crowding is not great. Should a space remain, it will not be so 
noticeable as if the first premolar had been extracted. Removal 


Tia. 292. Fig. 293. 
Before treatment. Right side. Before treatment. Left side. 


Fia. 294. Fia. 295. 
After treatment. Right side. After treatment. Left side. . 


of the second premolars is indicated where caries is present on the 
anterior approximal surfaces of the permanent first molars. 

The following is an instructive case requiring the removal of 
the maxillary second premolars :— 


The patient was a girl aged fifteen. The maxillary front teeth were crowded 
and irregular (fig. 296). The mandibular teeth presented a good arch. An 
examination of the premolar and molar occlusion on the right side showed that 
only portions of the posterior planes of the first and second premolars were in 
contact with the mandibular teeth (fig. 298). This is diagrammatically shown 
in fig. 302. Removal of the maxillary first premolar would allow the second 
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premolar to come forward and occlude with both mandibular premolars and at 
the same time allow room for the canine to move backwards, but-the second 
premolar on this side was carious. With removal of the second premolar the 


Fic. 296.—Before treatment. Fic. 297.—After treatment. 


Fia. 298, Right side. Beforetreatment. Fic. 299.—Right side. After treatment. 


Fic. 300.—Left side. Before treatment. Fic. 301.—Left side. After treatment. 


first premolar could be brought back and made to articulate satisfactorily with 
the mandibular premolars, and the crowding of the front teeth would be over- 
come. On the left side (fig. 300) the mandibular second premolar had not 
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erupted, and there were no signs of its presence. The maxillary second premolar, 
therefore, formed but a small portion of the masticating area and was consequently 
the tooth to remove. 7 

The treatment consisted in the removal of the maxillary second premolars. 

The first premolars were then brought back by mechanical 

means. A. vulcanite plate capping the molars and pre- 

molars was made, half-round gold wires being attached to 

the sides and arranged so as to bring pressure on the medial 

angles of the right first and the left second incisors. 

Opposite the palatal aspect of the left first incisor, a 

wedge of compressed wood was inserted and the tooth 

Fie, 302. brought forward. By a similar arrangement, the distal 

angle of the right tooth was driven forward. A retention 

plate was used for twelve months. The result is seen in figs. 297, 299, 301. A 

regular arch has been obtained. The occlusion of the teeth on the right side has 

been improved. On the left side the occlusion has not been impaired, and will 
be improved when the molars move forward. 


Fig. 303.—Before treatment. Fic. 304.—After treatment. 


In a few cases the removal of a second incisor on one side and 
a premolar on the other may be necessary. The following is an 
example :— 


In this patient, a girl, the anterior maxillary teeth were crowded, the second 
incisor on the left side being internal to the arch (fig. 303). In the mandible, 
the arch was regular, but the first incisors were absent. The teeth were free 
from caries. An examination of the roots of the left first and second incisors 
and canine showed that the root of the first incisor sloped in a backward direction 
and was placed in a-plane anterior to the root of the second incisor, and also 
overlapped that of the right first incisor. The canine root was very slightly 
backward and was also in a plane anterior to the second incisor. The positions 
of the three teeth are shown in fig. 305. The occlusion of the premolars and 
molars was good (fig. 306). On the right side, the root of the canine was directed 
backwards, and the crowding of the incisors was slight. The relation of the 
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maxillary to the mandibular premolars and molars is shown in fig. 308. In 
. considering treatment, the main difficulty was the marked crowding on one side 
and the slight crowding on the other. On the left side, two courses were open : 
__ (a) the removal of the first premolar, or a posterior tooth ; (b) the removal of the 


Fic. 306.—Left side. Before treatment. Fic. 307.—Left side. After treatment.’ 


Fic. 308.—Right side. Before treatment. Fic. 309.—Right side. After treatment. 


second incisor. If removal of the first premolar were carried out, the canine 
would need to be retracted and the second incisor pushed out. This operation 
would probably result in the canine assuming a very sloping direction and being 
short, the second incisor having its cutting edge tilted forward, while the first 
incisor would be driven still more across the median line. In addition, the 
treatment would require the prolonged use of a plate, and there would be a 
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constant tendency to relapse. On the other hand, removal of the second incisor 
would permit the first incisor to fall back and assume a more vertical direction, 
and the canine would move forward and fill up the gap. There would be true 
relief of the crowding (both roots and crowns), and no tendency to relapse. On 
the right side but little room is required, and removal of the second incisor to 
correspond with removal of the left tooth is out of the question. The treatment, 
therefore, resolves itself into the removal of a premolar or a molar. The molar 


Fia. 310.—Before treatment. Fic. 311.—After treatment. 


After treatment. 


Fra. 312.—Before treatment. Fig. 313. 


is free from caries, so a choice must be made between the first and second pre- 
molars. Removal of the first premolar would, in all probability, result in a gap 
between the canine and the second premolar. Removal of the maxillary second 
premolar alone and retraction of the first premolar would also leave a gap, because 
the first premolar would eventually occupy the same position as the second 
premolar. Removal of the mandibular second premolar as well as the maxillary 
second premolar would allow the first premolars, maxillary and mandibular, to 
move back sufficiently.to overcome the crowding of the incisors and canine, 
while the molars would move forward and assist in filling up the gaps. In addi- 
tion, mechanical methods would be avoided. Treatment consisted in the removal 
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of the maxillary left second incisor and the maxillary and mandibular right 
‘second premolars. The result of treatment is seen in figs. 304, 307, and 309. 
On the right side there is a slight gap between the premolar and canine, but 


Fie. 314.—Before treatment. 


Fig. 315.—After treatment. The permanent second molars have erupted. 


when the case was last seen the molars had moved still more forward and had 
considerably improved the occlusion of the maxillary premolar with the mandi- 
bular premolar and permanent first molar. With the advent of the third molars, 
the space will, no doubt, be entirely closed. 
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The operation of expansion may be adopted in cases where the 
general lie of the premolars and molars is inwards, and where the 
articulation and the personal appearance of the patient will be 


Fie. 317.—After treatment. The second molars have completely erupted. 


improved by the operation. A case treated by expansion is shown 
in figs. 310 to 313. 


__ Figs. 314 to 321 are the models of a case of crowding of the teeth under the. 
care of G. Northcroft, which he treated by means of expansion. The child 
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was breast-fed for three months and then hand-fed, a hoat-shaped bottle being 
used. No adenoids. The first models of this patient were taken at the age of 
8 years 4 months, and showed slight crowding of the maxillary and mandibular 


Fie. 318.—Left side before treatment. 


Fic. 319.—Left side after treatments 


anterior teeth. As the condition did not improve and the occlusion was getting 
worse, it was decided at the age of 10 years 9 months to adopt operative treatment. 
From the models shown in figs. 318 and 320, it will be noticed that the molar 
occlusion is correct on the left-hand side, but on the right-hand side the maxillary 
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permanent first molar is in advance of its normal position and presents a flush 
occlusion. ‘The treatment consisted in applying expansion arches to the maxil- 
lary and mandibular teeth, combined with inter-maxillary reciprocal traction. 
Pressure was brought to bear on the maxillary permanent first molars, and a 


Fic. 320.—Right side before treatment. 


Fic. 321.—Right side after treatment. 


band and spur applied to rotate the maxillary left second incisor. At the end 
of a little over four months the appliances were removed and vulcanite retention 
plates inserted. The models, shown in figs. 315, 317, 319, and 321, represent 
the case a year and three months after completion of treatment. 
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The following are the comparative measurements of the case when seen at 
10 years 9 months and when completed :— 


10 yrs. 9 mths. ean 

Width between 3|3 at tips ... Re = ... 35-5 mm. S71. morn, 
sf gi 4|4 at gum-line... als hay SoA fh Fs 27 FY 
Ps; ape S Dba 0s, Peay acti. 80-Br Boils 5s 
So.  Peedlboae ri, He isretn 96s Baca 
Depth of palate at 6|6 from gum- ake cts ll 2 15 pe 
Length of jaw from palatal sulcus of molar to mn 35 ‘i 36 . 
The combined distances between 4|4. and 22 are 6:5 ,, 12:9 ,, 


The average expansion being about 2 mm. 


General Conclusions and Axioms. 


Certain general conclusions with regard to the treatment of 
any given orthodontic case may now be made. 

The objects of orthodontic treatment are twofold and are in 
the order of their importance. (i) The provision of a healthy 
mouth. (ii) The improving of the appearance. The former is 
done by making the teeth entirely functional, and as self-cleansing 
and efficient as possible; these in turn are brought about by 
relief from crowding and efficient occlusion. 

The age at which treatment is sought.—There is a growing 
tendency for cases to come for treatment at an earlier age than 
in the past. The advantages of early treatment are inestimable. 
The control of tooth movements, recognition and removal of 
adverse factors and habits, and provision of ample time for such 
Operations as expansion are very important; the provision of 
room for the permanent teeth before they erupt makes their 
ultimate correct alignment and occlusion far more of a physio- 
logical process than it otherwise would be. 

Normal occlusion, though desirable, is by no means a necessity 
for efficient mastication; cheek teeth often function equally 
well when the molar occlusion is pre- or post-normal. 

Making room for the relief of crowding.—Room may be made 
in two ways: by expansion and’ by extraction. 

Expansion should only be used when comparatively little 
extra room is required, and its most satisfactory results are seen 
im cases where it has been done at a relatively early age, and 
slowly. In the past expansion has often been overdone and/or 
has been done at too late an age; when this has occurred the 
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amount of bone provided is insufficient to support the masticatory 
apparatus present, the function of which is thereby impaired 
and so gives rise later on to parodontal disease. It entails the 
disadvantages of the use of mechanical apparatus which are 
chiefly concerned with interference with strenuous physiological — 
functioning and its beneficent effects, and food stasis, but are : 
also concerned with cost and time occupied by treatment. q 

Extraction is best when much room is needed. By leaving 
functioning teeth only, and doing away with stagnation areas, 
it immediately increases and improves physiological function ; 
in cases brought for treatment at later ages it is frequently the 
only rational treatment by which room may be provided ; the 
masticatory apparatus left is always such as the bone provided 
may support ; frequently, particularly when the extractions are 
done early, no other treatment is necessary. Cost and time 
occupied by treatment are reduced to a minimum. 

Extractions, particularly in the premolar region, should often 
be symmetrical in either Jaw and frequently in both1; if this is 
not done, in the former case the result may be an obvious and 
_ unpleasing asymmetry, and in the latter the locking of occlusal 

planes may prevent the desired movements. of teeth unless 
mechanical means be used. As a general rule the tooth nearest 
the one the irregularity of which it is desired to correct should 
be the one to be lost, but there are exceptions. Y 

If room be conveniently provided for a crowded tooth to 
erupt into, it almost invariably comes into the desired position 
with no mechanical treatment whatever. 

In a crowded mouth, the factors which largely govern whether 
the effects of the crowding will ultimately be most obvious in 
the incisor, canine, or premolar region are the order in which the 
canines and premolars erupt. | 


1 This does not necessarily mean that the corresponding teeth on each side 
should be removed ; it may mean the removal of one cusp unit on each side. 


CHAPTER VIII 


Abnormalities of lack of occlusion of many teeth. 


Superior Protrusion—Inferior Protrusion—Open Bite— 
Abnormalities due to Congenital Defects of the Jaw. 


(A) SUPERIOR PROTRUSION. 


THE term ‘superior protrusion’ is applied to that type of 
irregularity in which the maxillary front teeth project abnormally. 
In most cases of superior protrusion the maxillary teeth project 
beyond the lower lip which passes behind them and, the upper 
lip failing to cover them, they remain partly or wholly exposed. 
. Superior protrusion is, however, a relative term, because it 
can readily be seen that a lack of development of the mandible 
“may also produce a condition where the maxillary teeth are too 
far in advance of the mandibular teeth, but that the fault may 
_ lie with the mandible rather than the maxilla. 

Dependent on where the fault is considered to lie, some of 
these cases are called superior protrusion and others inferior 
retrusion. It is not always easy to decide where the fault does 
he, and the deciding factor in considering this, and the appropriate 
nomenclature in each case, must rest on the appearance of the 
degree of development of the maxilla and mandible when the 
child is seen in profile. 

Protrusion of the maxillary incisors may occur either in the 
permanent or the deciduous dentition. In the deciduous denti- 
tion the maxillary incisors are normally placed almost in a vertical 
position and in close contact with the labial aspects of the man- 
dibular incisors. A slight forward movement of the maxillary 
incisors sometimes occurs and may escape notice, but it is im- 
portant because it foreshadows protrusion in the permanent series. 
In their crypts the maxillary permanent incisors have their cutting 
edges directed a little outwards, and a forward movement of the 
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deciduous arch tends to increase the outward direction of the 
permanent incisors, with the result that in the process of erupting 
the teeth are liable to pass in front of the lower lip. Should this 
occur, the irregularity is accentuated by the twofold action of 
the lower lip, which tends to force the maxillary teeth forward 
and the mandibular teeth backward. 


Etiology and Pathology. 


Cases of superior protrusion may be divided into groups, each 
of which possesses clearly defined characteristics. 


Fia. 322. 


Group 1.—The jaws are well developed and there are no 
indications of deficient growth, though the maxillary arch may 
be rather narrowed in the premolar region ; the maxillary incisors 
are spaced; the mandibular incisors may present a normal 
curve, in which case the cutting edges are free from the muco- 
periosteum of the palate ; or the arch may be flattened, with the 
cutting edges touching the palate. The occlusion of the mandi- 
bular molars may be normal or slightly postnormal. A view of 
the profile (fig. 322) shows that the chin is well formed. The 
postnormal occlusion of some cases might be taken -to imply that 
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either the maxilla is over-developed or the mandible under- 
_ developed, but in this group of cases it is probable that neither 
of these is primarily at fault. The cause probably lies in the 


Fia. 323.—A case of superior protrusion due to sucking the 
lower lip. 


persistent and prolonged habit of thumb-sucking or sucking the 
lower lip or such object as a dummy-teat comforter, and the 
projection of the maxillary incisors is usually traceable to such 
cause. It may readily be conceived that forcing the mandible 


Fia. 324.—View of the maxillary teeth of the case 
shown in fig. 323. 


back in this manner may cause postnormal occlusion in severe 
cases ; the lateral pressure of the canines in addition to backward 
pressure on the mandibular incisors causes their displacement 
upwards, so that they assume a fan-shaped arrangement. 

In figs. 323 to 325 are shown the models of a case of protruding 
maxillary incisors ; the child was fed with a ° boat-shaped bottle,’ 
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had been free from ‘ tonsils and adenoids,’ had not used a ‘ com- 


forter,’ but had sucked the lip vigorously and, even at the time , 


when the models were taken, was addicted to that habit. 


Fic. 325.—View of the mandibular teeth of the case , 
shown in fig. 323. 


There can be little doubt that vigorous sucking of the lip is 
a powerful factor in producing protrusion of the teeth. One has 
seen a child, three and a half years of age, addicted to this habit, 
whose mandibular incisors had been driven backwards over the 


Fic. 326.—A case of superior protrusion due to persistent thumb 
sucking. Breast-fed. No adenoids. 


tongue and were placed about three-quarters of an inch behind 
the maxillary teeth. 

It is possible that in cases of lip-sucking the backward pressure 
in the mandible may lead ultimately to changes in the neck of 
the condyle, a subject referred to on pp. 119 and 120. 


ont OR - 
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The models (figs. 326 and 327) are from a case of persistent 
thumb-sucking. | 

Group 2—There is deficient growth of the premaxilla due 
to the presence of adenoids, the projecting incisors presenting a 
crowded arrangement. The specimen (fig. 328) is an example of 
this type of superior protrusion. The permanent first molars are 
in normal occlusion ; the canines and premolars have an abnormal 
forward slope ; the maxillary incisors are crowded together, the 
apical portions of the roots being directed towards the median line, 
with the roots of the second incisors partly covered by those 


Fic. 327.—Side view of case shown in fig. 326. 


of the first incisors. The mandible is better developed than the 
maxilla. The mandibular incisors and canines are crowded, and - 
present a fan-shaped arrangement which is due to the pressure 

on the incisors exerted by the growing canines. The incisors 
are wedge-shaped teeth, the thin ends of the wedges being at the 
apices. If four wedge-shaped pieces of wood are placed side by 
side pressure on the thin ends of the wedges will force the centre 
wedges upwards, and this is exactly what happens with the 
mandibular incisors when the growing canines exert pressure on 
the roots of the second incisors (fig. 329). 

‘Tn discussing the effect on the jaws and teeth of the presence 
of adenoids, it was shown that adenoids usually conduce to 
incomplete growth of the premaxilla, which results in a crowded 
arrangement of the incisors, also to a narrowing of the arch and, 
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in marked cases, the anterior part of the arch may be’ pushed 
forward, causing superior protrusion. It is doubtful, however, 


Fig. 328. 


whether the extreme protrusion seen in many of these cases is 
wholly to be attributed to the presence of adenoids and to the 


Fia. 329. 


effects resulting therefrom. If a considerable number of children 
suffering from adenoids are examined it will be found that, while 
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many of them have superior protrusion, a greater number will 
have a crowded condition of the teeth without superior protrusion. 
The frequency of abnormal occlusion in cases of superior protru- 
sion would suggest that other causes are operating to produce 


Fic. 330.—Hand-fed with a boat bottle. Suffered from adenoids until eight years 
of age. Comforter used for nine months. Maxillary incisors show a 
crowded condition. Mandibular incisors impinge on maxillary gums. 


Fic. 331.—Side view of case shown in fig. 330. 


this forward movement of the arch. In the majority of cases 
included in this group also there is a history of the use of the 
‘ comforter,’ or of lip- or thumb-sucking, and these habits may be 
the determining factor in causing the protrusion. The models 
(figs. 330 and 331) are from a hand-fed child which suffered from 
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adenoids until eight years of age and had used a * comforter efor 
nine months. ; 

A postnormal occlusion is often present in these cases and 
may be caused in the same manner as in Group I. 

Group 3.—In this group there is deficient growth of the 
maxilla as a whole, accompanied by lack of growth of the air 
sinuses and bones of the face. The skull shown in fig. 335 
illustrates the morbid anatomy of this group of cases. 

The distance between the cutting edges of the maxillary 
incisors and the labial surfaces of the mandibular teeth is 4 mm., 


Fie. 332. 


the cutting edges of the mandibular teeth being quite free from 
the palatal aspects of the maxillary teeth. The occlusion of the 
permanent first molars is normal. 

The palatal aspect of the maxillary arch is shown in fig. 332, 
and it will be observed that (1) the incisors and canines slope 
unduly forwards; (2) the occluding surfaces of the permanent 
first molars face slightly backwards; (3) behind the erupting 
second molars there is no development of a tuberosity ; (4) there 


is a narrowing of the arch in all directions, more especially in the 


region between the canines and first premolars. The widths are 
as follows: between the (a) permanent first molars 34 mm. ; 
(b) first premolars 25 mm. ; (c) canines 20 mm.* 


1 The measurements between the premolars and canines are approximate, 
as the teeth have not fully erupted. 
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The arch of the mandibular teeth is regular, and the anterior 
teeth are somewhat more vertical than in the normal. Side 
views of the skull (fig. 335) are illustrated in figs. 333 and 334 


Fig. 333. 


Fia. 334. 


and show the abnormal slant of the maxillary incisors. Examined 
more in detail, it will be noticed that the roots of the incisors 
converge towards the middle line. The occlusion of the first 
molars is normal, and they are placed directly under the malar 
process. The outer alveolar process had been removed when the 
skull passed into the collection, and it is therefore impossible to 
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define the extent of the sinus, but it would appear from an 
examination of the specimen that the sinus was very small and 
did not extend quite to the region of the second premolars. 
The skull of this child (fig. 335), if compared with the skull of a 
normal child about the same age (fig..336), shows a lack of growth 
of the frontal sinuses and the bones of the face. ‘The compara- 
tive measurements of the skulls point to a lack of growth of the 
maxilla. The effect of this lack of growth would be to narrow 
the space available for the teeth and cause a crowding together 


Fig. 335.—Skull of a child about Fic. 336.—Normal skull of a child 


ten years of age, showing superior about ten years of age, for com- 
protrusion. parison with the skull shown in 
fig. 335. 


of the roots and a forward movement of the crowns. In other 
words, if the roots of the teeth could be brought forward and 
spaced by a growth of bone, the crowns would occupy a broader 
circle and the teeth would be more upright. 

Group 4.—In this group there is apparently deficient growth 


of the mandibular ramus. This causes so close a bite that the ~ 


premolars and molars are unable to erupt to their normal height, 
and the result is that the mandibular incisors, being on a higher 
level, exert undue pressure in a forward direction on the backs 
of the maxillary incisors, on which they act as on an inclined 
plane, and so force them into undue prominence. The mandibular 
incisors are also spaced and inclined forwards. 

Apart from the foregoing, the arches are well formed and of 
normal width. 


a 
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Group 5.—The greater part of the maxillary teeth occlude’ 
external to the mandibular teeth (see fig. 337). The pathology 
of these cases is obscure. The irregularity may be due to over- 
development of the maxilla or under-development of the mandible. 

In cases of superior protrusion the deformity increases as the 


* 


* Fic. 337. (See also figs, 123 and 124.) 


child approaches the age of twelve years. This is due to the 
pressure from the erupting canines. . 


Treatment. 


In all cases it is of prime importance that habits such as 
finger- or lip-sucking must be discontinued. This is usually a 
simple affair, except with regard to sucking the lower lip, which 
is a habit often persisted with till about the age of puberty, and 
not an easy one to break ; the surest method of ensuring its dis- 
continuance is that which is brought about by treatment approxi- 
mating the maxillary and mandibular incisors to such an extent 
that the lip cannot be accommodated between the closed teeth. 
It is of equal importance as a preliminary to any form of treat- 
ment to ensure nasal patency and functioning when this is not 


present. 
Nasal patency being present, the use of oral screens is often 
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of considerable value by doing away with the habit of ‘ mouth 
breathing,’ and so preventing the anterior salivary stasis and 
consequent gingivitis which almost invariably accompany it, and 
at the same time keeping the lower lip or tongue (usually the 
former) from finding accommodation between the closed resting 
teeth. Their value lies in their use during sleep when the 
patient’s volition is in abeyance. | : : 

According to H. O. Dickin,1 who has had a wide experience 
with oral screens: ‘ During normal nasal respiration a negative 
intranasal pressure occurs on inspiration and a positive on 
expiration; the passages warm the air and add moisture as 
required ; a varying negative pressure persists in the mouth. 

‘In mouth-breathers it is necessary to re-establish and main- 
tain normal conditions, particularly during sleep, and this is best 
done by means of oral screens. It is found that this means of 
restoring normal function tends automatically to reduce many 
forms of dental irregularity. 

‘By this means the widths of the maxillary and mandibular 
arches may be increased considerably in comparatively short 
periods ; the confinement of the tongue within the arches and 
the lower lip outside, tends to restore inter-arch harmony and 
the normal occlusal relationship of the teeth (figs. 338 and 339). 

‘Owing to the range of variation in the age at which growth 
ceases no hard and fast rules can be laid down as to when such 
treatment may not be given to influence dental irregularities, but 
treatment should always be given as early as possible (and may 
be started even before the commencement of the third year), as 
improved facial development will be more readily influenced 
during the growth period, and may even regain normality before 
growth is completed. In this manner a wider U-shaped arch 
and a flatter palate are produced and a dental occlusion approxi- 
mating, if not actually normal. 

‘Initially cases requiring oral screen treatment show con- 
tracted arches and the partial nasal stagnation predisposes to 
further infection ; this contraction of the arches tends to increase, 
so producing malocclusion, protrusion of the anterior teeth and 
a varying degree of facial distortion accompanied by gingivitis. 

‘In designing an oral screen articulated models showing the © 
full depth of the sulci are necessary, with the bite opened or 
closed as conditions may require ; these are suitably padded with 

1 See also Proc. Roy. Soc. Med. (Odonto. Sec.), 1934, xxvii, 51. 
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soft metal and wax on the labial and buccal aspects as far back 
as the distal aspects of the permanent first molars and as deep 
- into the sulci as may comfortably be borne. Dies and counter- 


Fig. 338.—Models showing the change brought about solely by the use of an oral 
screen inserted at age 10 years 6 months. (H. O. Dickin.) 
(From Proc. Roy. Soc. Med.) 


dies are then made from a plaster impression and model of the 
planned screen. Aluminium flat of not less than 99-5 per cent. 
purity and -04" gauge, rolled as hard as possible, is swaged whilst 
protected by suitable paper from contamination by the dies, as 


Fie. 339.—Models showing change in the maxillary arch in the case ilustrated in 
. fig. 338. (H.O.Dickin.) (From Proc. Roy. Soc. Med.) 


traces of metallic contamination may give rise to appreciable 
galvanic action and cause salivation. | 

“A well designed screen for a young patient may become 
unsuitable and even unusable in a few weeks owing to the changes 
which it has already brought about, so that a new screen is 


required. 
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‘Serial models recording progress are highly desirable, indeed 

a necessity, and the same remarks apply to radiograms in profile 
as recording development of facial structure. For the latter a | 
fixed target film distance of one metre gives reasonable perspec- 
tive, the centric ray should be directed at right angles to the 
sagittal plane to a point at the posterior limit of the nostril. 
Two whole plate films may be placed in one cassette, the front 
film unscreened and the back film between intensifying screens ; 
this results in the soft tissues appearing on one film and the deep 
structures on the other.’ 

Another aid in the treatment of this condition is by means of 
a lip exerciser ; the exercise is to train those who habitually hold 
the lips apart to keep them closed, and consists of a flattened 
piece of stout aluminium wire about three inches long with a 
hole bored at one end for attachment by a thread to the child’s 
clothing to prevent accidental swallowing. The lips should be 
dry, and the exerciser held lightly with, and parallel to, the lips 
only; there should be no puckers in the chin when it is 
held ; these often occur at first but should disappear after a 
week’s use. ) 

When out walking or on other occasions when the exerciser 
is not available a portion of a match-stick with the head off, or 
other suitable object may be used, though such object is not 
essential if the patient will keep the lips closed without it. 

The exercise should be done at least twice a day, morning 
and evening ; also at other times: the more it is practised the 
sooner will the result be obtained. The length of time the 
exerciser ‘is held continuously at the outset varies considerably 
from a few seconds to as many minutes: its use should cease 
before tiredness ensues. The exerciser should be held longer 
each day, also the length of time it is held continuously should 
be increased each day. After some weeks’ practice it will be 
possible to hold the exerciser continuously for half an hour: to 
hold it for an hour without dropping it should be the aim. The 
time when the exercise is performed should be devoted to some 
other occupation, e.g. reading, because the object is to keep the 
lips closed without conscious effort ; this may not be possible 
at the outset, but should be in a short time. 

Regularity and perseverance are essential for good results : 
these depend entirely on the child, with encouragement from 
those in charge. 
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Never hold the lips forcibly together—gentle contact is all that 
is required.: 

The use of this appliance in conjunction with the oral screen 
appears to be of value, as the one can but assist the other. 

When the jaws are well formed, the occlusion of the cheek 
teeth normal, and the maxillary incisors well spaced, the only 
treatment required is the retraction of the maxillary incisors, 
accompanied sometimes by the protrusion of the mandibular 
incisors and retention in the corrected position. 

In all other cases it is advisable to make room in the arch by 
the extraction of teeth before commencing to retract the incisors. 
For the purpose of describing the treatment of these cases it will 
be convenient to divide them into two groups, namely, those in 
which the mandibular incisors do not impinge upon the cingula 
of the maxillary incisors or upon the gum posterior to those teeth, 
and those in which they do impinge on one or the other. 

As a preliminary to treatment, the jaws should be radiographed 
to ascertain (1) the position of the canines in relation to the first 
premolars and the second incisors, and (2) the presence or absence 
of the second premolars. 

(i) Cases in which the Mandibular Incisors do not impinge on 
the Cingula of the Maxillary Incisors.—(a) Where the permanent 
jirst molars are savable. ‘The method of treatment will depend 
upon the presence or absence of the second premolars and the 
relation of the canines to the second incisors. We will first 
consider the cases where the second premolars are present and 
the canines are in a position favourable for being moved back- 
wards. In discussing protrusion of the maxillary teeth, attention 
has already been drawn to the following facts :— 


(a) The condition is often accompanied by a certain degree of 
abnormal growth of the bone, which disturbs the normal relation 
between the jaws and the teeth. 

(8) The maxillary, and not the mandibular, arch is at fault 
in the majority of cases. 

(y) The protrusion increases rapidly with the eruption of the 
canines. - 


These facts suggest that extraction of teeth to relieve the 
crowding, and extraction at an early age, is the best treatment. 
Treatment by early extraction gives the most permanent and 


satisfactory results. Nevertheless, it is not universally supported, 
Ss 
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and many practitioners deprecate any attempt at correction until 
the permanent second molars and the canines have erupted. It 
is not easy to discover any advantage that will accrue by post- 
poning treatment, while the SS Sage ay of delay are obvious, 
namely :— 


(1) The canine in erupting will move forward and accentuate 
both the protrusion of the incisors and the crowding of their roots. 

(2) When treatment is commenced, the canine must be 
retracted by mechanical means, and in this process, instead of 
moving bodily back, and so giving true relief to the pressure in 
the front of the mouth, the crown only will swing backwards, 
leaving the apical end of the root in much the same position as 
it erupted. The roots of the anterior teeth will thus remain 
more or less crowded, and there will consequently be a constant 
tendency for the crowns to relapse into their former position. 

(3) The retraction of the incisors will later on take a longer 
time, partly because the protrusion will have become more 
pronounced, and partly because the alveolar process will be more 
resistant. 

(4) Owing to the prolonged mechanical treatment which will 


become necessary, disorganisation of molar and premolar _ 


occlusion is more likely to ensue. 

With treatment carried out before the eruption of the canines, 
these teeth will erupt well back, pressure will immediately be 
taken off the incisors, the protrusion will not increase, and the 
mechanical treatment necessary will be slight. Still further, the 
teeth will come into good alignment, and the tendency to relapse 
will be reduced to a minimum. If early treatment is adopted, 
adequate space for the canines should be obtained by removing 
the unerupted first premolars as soon as the canines show signs 


of erupting. The method of carrying out this operation is 


described in Chapter XX VII. 

After the removal of the premolars, the case should be left 
alone until the canines have fully erupted, but the patient should 
be strongly urged to keep the lower lip in front of the maxillary 
teeth. Occasionally, this simple expedient is sufficient to bring 
about a complete cure of the case. The effect of removing the 
pressure of the canines on the incisors is interesting. The second 
incisors soon show a tendency to travel backwards, and this 
movement indicates a complete relief of the crowding of the 
anterior teeth. The incisors are eventually brought in with a 


_—" 
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simple mechanical contrivance, the teeth being retained in 
position until after the permanent second molars have erupted. 

With regard to the mandibular teeth, the treatment must 
depend on the condition existing. If they are crowded, the first 
premolars must be removed, but their removal should be delayed 
- until the canines have commenced to erupt. Little advantage 
is gained by removing the mandibular premolars at an early 
age, and in this respect the treatment differs from that 
recommended in the case of the maxilla. 

When superior protrusion is treated at an early age excellent 
results are obtained ; there is no tendency to recur ; the amount 
of mechanical treatment necessary is trifling, and the occlusion 
of the premolars and molars is good. The cases shown in figs. 340 
to 348 are examples of this mode of treatment. 

In cases where the roots of the permanent canines are placed 
towatds the middle line or lie anterior to the roots of the per- 
manent second incisors, the best plan is to extract the permanent 
second incisors and the deciduous canines before the permanent 
canines show signs of erupting. The case should then be left 
alone until the canines have fully erupted, when the first incisors 
can be retracted. The objection to the removal of permanent 
second incisors was discussed on p. 220 et seq. 

If the second premolars are missing it is advisable to extract. 
the deciduous first and second molars as early as possible, and 
then insert an appliance to prevent the permanent first molars 
from moving forward. The removal of the deciduous molars 
will allow the first premolars and permanent canines to move 
backwards and so relieve the pressure on the anterior part of the 
arch. ‘The retraction of the incisors should be delayed until the 
permanent canines have fully erupted. 

If the permanent second incisors are missing the deciduous 
second incisors and canines should be extracted at an early age, 
and when the permanent canines have fully erupted the first 
incisors should be retracted. If the permanent second incisors 
are missing and there is risk of spaces remaining between the per- 
manent canines and the posterior teeth, it may be advisable to 
_extract the deciduous molars and so permit the permanent first 
molars to move forward and assist in closing the spaces. 

(6) When the permanent first molars are unsavable-——The 
extraction of the maxillary teeth may be undertaken as soon as 
the permanent second molars are sufficiently through to allow 
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of their retention in position by means of a splint plate (fig. 249). 
This plate, as before mentioned, will prevent the permanent 


Fic. 340.—Before treatment. Fic. 341.—Before treatment. 


_ 
Fie. 343. Fie. 344. 
: Case shown in figs. 340 and 341. After treatment. . 


second molars from moving forward, and will allow them to 
erupt fully. It will also permit the premolars to travel back, 
provided that the bite of the mandibular incisors on the plate 


& 


Fie. 345. Fic. 346. 


Before treatment. 


Fie. 347. 
Stage at which mechanical retraction of the teeth was commenced. 


Fic. 348, 
Case shown in figs. 345 and 346. After treatment. 
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is so arranged that the maxillary and mandibular premolars 
are separated from one another during occlusion. No attempt 
should be made to move back the premolars by mechanical 
means until the permanent second molars are firmly implanted, 
as the molars are liable to move forward if mechanical force is 
used too soon. — 

For retracting the premolars, a plate similar to that Saran in 
fig. 349 may be used. It is important that the plate should occlude 
correctly with the mandibular teeth in order that its rigidity may 
be augmented. It is advisable to retract only one premolar 
on each side at a time. If both premolars are retracted simul- 
taneously, the second molar is very likely to move forward, as 
the resistance offered by two premolars is frequently greater than 
that of one molar, especially if 
the latter is not fully erupted. 
The premolars should be moved 
far enough back to allow the 
anterior planes of the maxillary 
teeth to strike the posterior planes 
of the mandibular teeth, other- 
wise the posterior planes of the 
maxillary teeth will tend to drive 
the mandibular teeth backwards — 
and so cause the postnormal arti- 
culation to persist (see figs. 350 

Fie. 349. : to 352). If possible, the .man- 

dibular permanent first molars 

should be retained until the maxillary premolars have been 
brought into correct occlusion. When the premolars are suffi- 
ciently retracted, the canines and then the incisors may be treated. 

The results obtained are not very satisfactory, as there is — 
usually a tendency to relapse, due in a measure to the fact that 
extraction of the permanent first molars gives but little relief to 
the crowding of the anterior teeth. 

With excessive protrusion and -unsavable permanent first. 
molars, it may be necessary to remove the first premolars, in 
addition to the permanent first molars. The permanent first 
molars must be removed because they are unsavable, but their 
removal will not materially aid in the treatment of the protru- 
sion. If the protrusion is left alone, the teeth are almost certain . 
to be lost at an early age from parodontal disease. If the protru- 
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sion is to be treated with any hope of obtaining a permanent 
result, the premolars must be removed, and, when the one alter- 
native is weighed against the other, the advantage would seem 
to be in favour of the extraction of the premolars and the retention 
of the front teeth. 

When the permanent first molars are unsavable and the per- 
manent second incisors are absent or the 
permanent canines are placed in an un- 
favourable position for moving backwards, 
the extraction of the permanent first 
molars should be carried out before the 
eruption of the permanent second molars 


__ in order that .these teeth may move for- 


ward in contact with the second pre- FG. 350.—Diagram of 
ls Th ee f th articulation of superior 
molars. e remainder of the treatment protrusion cases which 
should follow the lines suggested on often require retrac- 
tion of the maxillary 

p. 259. premolars. 


In cases of superior protrusion which 
are not seen until after the permanent canines have erupted, a 
prolonged spell of treatment is usually necessary, and the results 
obtained are often far from satisfactory. 

In the foregoing account, treatment has been based on the 
principle. of creating a space on either side of the arch and 
bringing the front segment backwards. Some practitioners 


oe 


Fie. 351.—Diagram to _ illustrate Fic. 352.—Diagram to_ illustrate 


the least extent to which max- 
illary teeth must be retracted. 
The posterior plane of the man- 
dibular teeth will tend to drive 
the maxillary teeth backwards. 


insufficient retraction of max- 
illary teeth. The posterior 
planes of the maxillary teeth 
will tend to drive the man- 
dibular teeth backwards and 
the abnormal articulation of 
the premolars will persist. 


maintain that cases of protrusion can best be treated by ‘ jumping 
the bite,’ and base their treatment on the assumption that the 
position of the maxillary teeth is normal and that the trouble 
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is due to a retraction of the mandible. For example, in the case 
fig. 353 the mandibular premolars and molars are one cusp unit 
behind the correct occlusion. If the patient can be made to 
acquire the permanent habit of bringing the mandible forward 
so as to make the teeth articulate normally, the bite will have 
been ‘jumped.’ The subject is one which has been volumin- 
ously written upon, and on which there is much diversity of 
opinion. The means usually employed is to adapt to the maxilla 
a plate at the anterior part of which is an inclined plane shaped 
to bring the mandible forward in the act of closing the mouth. 

It is clear from the cases recorded that patients can be made 
to acquire, at least temporarily, the habit of protruding the Jaw, 
and thus ‘ jumping the bite.’ Does this habit become permanent, 
and, if so, what structural 
changes take place in the parts 
involved? By some? it is 
maintained that changes take 
place in the glenoid cavity (1) 
by an extension of the condyle 
of the mandible, which prac- 
tically amounts to a bending ~ 
backwards of the neck; (2) 
| by the filling up of the cavity 

Fic. 353. posterior to the condyle. 
These explanations do not 
seem compatible with our knowledge of the anatomy and physi- 
ology of the temporo-mandibular articulation. A more likely 
explanation is that the teeth move forward in the sockets. When 
the teeth are occluded in the new position, namely, with the bite 
jumped, the muscles must constantly tend to retract the mandible 
to its old position; this backward tendency is arrested by the 
maxillary teeth, with the result that the lower teeth are drawn 
forward in their sockets and absorption and re-disposition of 
bone in the tooth sockets take place as when a tooth is moved 
by mechanical means. : 

It is possible, and doubtless takes place in some cases, that 
the ever present tendency of the mandible with its teeth to move 
backwards into its old position, produces a compensatory move- 
ment of the maxillary teeth by means of the occlusal planes of 


1 See Trans. World’s Columbian Dental Congress, ii, 760. 
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the individual mandibular teeth acting on those of the maxillary 
teeth. : 

E. fi. Angle,! in referring to this point, states that cases 
examined four years after the termination of treatment show 
the backward tilt of the maxillary teeth and the forward tilt of 
the mandibular ones. 

Some practitioners treat cases similar to that shown in fig. 353 
by means of intermaxillary traction. Expansion arches are 
adjusted to both jaws, and the teeth are spread to the desired 
position ; the expansion arches are then connected by elastic 
bands, as shown in fig. 354. It is claimed that by these means 
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Fia. 354. 


the mandibular teeth can be easily moved forwards and the 
maxillary backwards. When the teeth are in normal occlusion, a 
retention apparatus is applied. The models of a case treated in 
this way are shown in figs. 355 and 356. A careful examination 
of the models shows that although the premolars were brought 
into correct occlusion the permanent second molars have been 
rendered almost functionless. 

Where the protrusion is complicated by tilting of the per- 
manent second incisors it is difficult to obtain permanent results. 
The crowns of the incisors are arranged in a fair arch, but in 
such a way that the roots of the permanent second incisors lie 
towards the median line. This condition is probably the result 
of adenoids, or some other form of nasal obstruction. The 


1 ‘The Treatment of Mal-occlusion of the Teeth.’ Seventh Edition. 
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anterior nares, being functionless, do not develop properly, and 
so indirectly, and perhaps directly, affect the growth of the 


Fic. 355. (From ‘ Operative Dentistry,’ C. N. Johnson.) 


Left side. 
Before treatment. After treatment. 


Fig. 356. (From ‘ Operative Dentistry,’ C. N. Johnson.) 


_ Right side. 
Before treatment. After treatment. 


premaxille. In these cases the permanent canines come down 
in such a way that their roots lie towards the median line. Re- 
tractive measures will draw back the crown, but the pressure 
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on the root of the permanent second incisor is not relieved, 
indeed, may even be increased. The space gained in the arch 
by the retraction of the permanent canines will admit of retrac- 
tion of the incisors to a certain extent, but the effect of retrac- 
tion of the incisérs is that their roots will become still more 
crowded, and there will be a strong tendency to relapse unless 
a retention plate is regularly worn at night. The choice lies 
between (1) leaving the case alone, with the inevitable result that 
the condition becomes worse and parodontal disease supervenes ; 
and (2) treating the case, and, after the teeth are retracted, 
impressing on the patient the necessity of wearing a retention 
plate at night. 


Fig. 357.1 Fic. 358, 
Case shown in fig. 357 after treatment. 


In the case shown in figs. 357 and 358 the second incisors 
have been forced slightly behind: the first incisors. The first 
premolars were removed and the anterior teeth retracted. At 
the age of twenty-five (fig. 358) there was still a tendency for the 
teeth to relapse to their former positions unless the retention 
apparatus was worn at night. : 

Where there has been considerable interference with the 
growth of the premaxille so that the root of the permanent 
second incisor is covered by that of the permanent canine, by far 
the most satisfactory results are obtained by the extraction of the 
permanent second incisors. A typical case is shown in fig. 359. 


1 The patient was hand-fed and suffered from adenoids which had not been 
treated. 
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(ii) Where the Mandibular Incisors impinge on the Cingula of 
the Maxillary Incisors, or on the Gum Posterior to these Teeth.— 
These cases are difficult to treat and the results obtained are fre- 
quently unsatisfactory. Ifthe mouth of a patient presenting this 
form of superior protrusion be examined, it wall be noticed that 
the mandibular incisors are on a higher level than the premolars 
and molars. This may be due to some abnormal condition of the 
incisors, the height of the premolars and molars being normal ; 
or the incisors may be normal in their arrangement and the 
premolars and molars unduly short; or again, both incisors, 
premolars, and molars may be at fault. In order that treatment 
. may be successful, it is essential that the mandibular incisors should 
not impinge on the cingula of the 
maxillary incisors when the latter 
have been retracted. It is there- 
fore needful that attention should 
be directed to the treatment 
of the mandibular teeth. It has 
already been pointed out that the 
abnormal uprising of the man- 
dibular incisors is due to crowd- 
ing from lateral pressure of the 
canines, and that the shortness 
of the range of the molars and 

Fra. 359.1 premolars probably arises from 

a defect in the development of 

the ramus of the mandible. As a first step in treatment, most 
practitioners endeavour to raise the bite—in other words, induce 
the molars and premolars to elongate and so prevent the man- 
dibular incisors from impinging upon the cingula of the maxil- 
lary teeth. There are two strong objections to treatment by raising 
the bite: (1) the obstinacy, at times, on the part of the molars 
and premolars to rise ; and (2) their liability to relapse by being 
forced down again into their sockets. It is not surprising that 
disappointment attends the practice of ‘ bite raising,’ since the 
treatment is not in accord with our anatomical knowledge of 
the condition. Failure to raise the bite seems more likely to occur 


\ 


1 The patient was hand-fed, a tube bottle being used ; she had also suffered 
from adenoids. The adenoids were probably responsible for the interference 
with the growth of the premaxille, and the marked narrowing of the arch was 
probably due to the use of the tube bottle. 
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in cases where the molar and premolar region is well developed. 
There is a common impression that if teeth are separated from 
one another they will always elongate. That this is not always so 
will readily be seen by a study of that type of irregularity called 
‘open bite.’ When the ramus is short, the premolars and molars 
are probably prevented from rising to their normal height. If, 
therefore, the jaws are separated, the teeth will no doubt rise. 
It is in these cases that the liability to relapse occurs. Raising 
the bite does not in any way affect the ramus, which is probably 
the real cause of trouble. The mouth is in reality propped open 
artificially and the. muscles which close the mandible are in a 
state of tension. As soon as the plate is removed the muscles 
have again free play, and the pressure they exert drives back the 
premolars and molars to their original positions. 

In a few cases, with the eruption of the permanent second | 
molars, the bite becomes raised by natural means, probably from 
a rapid growth of the ramus about this period, and it is possible 
that where the bite has been raised by artificial methods the 
same natural causes have contributed to the results obtained. 

More reliable results can be obtained by directing treatment to 
the mandibular incisors. Where the incisors and canines are not 
very crowded, their cutting edges should be stoned down until 
they are clear of the maxillary teeth; at the same time it is 
most important that all lateral pressure should be relieved by the 
removal of a premolar or molar. If this is not done, there is a 
risk that when the third molars erupt they will exert a forward 
pressure and cause crowding of the anterior teeth. Where the 
incisors are very crowded, with the permanent canines lying 
slightly anterior to the permanent second incisors, or where the 
fan-shaped arrangement is well marked, it is an excellent plan 
to remove an incisor. The crowding of the remaining teeth is 
efficiently relieved, and the incisors usually fall to their normal 
level and are so prevented from impinging upon the maxillary 
_gums or teeth. Removal of an incisor slightly narrows the man- 
dibular arch, and this is a distinct gain as far as treatment is 
concerned. Some, however, maintain that the narrowing of the 
arch may be detrimental to the facial expression because it will 
allow the lower lip to fallin. This view is incorrect. The promi- 
nence of the chin is governed by the mental process and is in no 
way dependent upon the alveolar portion of the jaw, which is 
alone involved in the removal of an incisor. When the maxillary 
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teeth have been retracted the lower lip should close outside them 
and should not be dependent upon the arch of the mandibular 


t 


Fic. 360.—Left side before treatment. Fia. 361.—Left side after treatment. 


Fig. 362. Fic. 363. 


Mandibular incisors before treatment. Mandibular incisors after treatment. 


Fie. 364.—Showing relation of the Fic. 365.—Showing relation of man- 
mandibular incisors to the max- dibular to maxillary incisors after 
illary teeth at the commencement treatment. 
of treatment. 


incisors for its position. A case treated in this manner is shown 
in figs. 360 to 365. The amount of protrusion is shown in fig, 360. 


\ 
ot. nat De \. 
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An examination of the models shows that as regards occlusion with the 
mandibular teeth the maxillary right premolars are erupting normally ; on the 
left the maxillary premolars are not quite half a tooth in advance of their correct 
positions, the anterior planes of the maxillary teeth just striking the posterior 
planes of the mandibular teeth. The mandibular incisors are crowded and 
show the typical heaped-up appearance already alluded to (fig. 362). The 
cutting edges of these mandibular incisors strike the gum just posterior to the 
maxillary incisors (fig. 364). The direction of the roots of the mandibular 
incisor teeth indicated that the left first incisor should be removed. This 
tooth having been extracted, the case was left for a year, as the permanent first 
molars, which were unsavable, had to be removed, and this could not be done 
when the patient was first seen, as the maxillary permanent second molars 
had not then erupted. When examined one year afterwards, the gap caused 
by the removal of the mandibular first incisor had closed up, the teeth had 
apparently dropped down to a lower level (see fig. 363), and were quite free 
from the maxillary gum. By the removal, therefore, of this first incisor one 
of the great difficulties in treating this type of case had been overcome. The 
permanent first molars were now extracted and a splint plate put in to keep 
the permanent second molars from moving forward and at the same time allow 
the premolars to travel back. The permanent canines were then retracted and 
the incisors brought in. The result is seen in figs. 361 and 365. The man- 
dibular incisors are quite clear of the maxillary teeth and the lower lip also 
passes in front of them. The maxillary teeth could have been retracted still 
more, but this was not considered advisable for zsthetic reasons. The case has 
shown no tendency to relapse. 


The question whether, after treatment, cases of superior 
protrusion tend to relapse has long been the subject of much 
controversy. It may, however, be safely predicted that there 
will be no tendency to relapse if we can— 


(1) Ensure that the lower lip in occlusion passes in front of 
the maxillary incisors. ; 

(2) Ensure that the mandibular incisors do not press unduly 
upon the backs of the maxillary incisors. 

(3) Prevent crowding of the maxillary incisors and canines. 


The tendency to relapse will be in proportion to the failure to 
overcome these difficulties. | 


(B) INFERIOR PROTRUSION—UNDERHUNG BITE. 


The nomenclature of this condition is in a state very similar 
to that of superior protrusion, in that as some cases are due 
rather to deficient development of the maxilla or premaxilla, 
or both, they may equally well be called superior retrusion, 


- 
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and the condition present should in each case be named according 
to where the fault is deemed to lie. 

In this condition, when the mouth is closed, the anterior max- 
illary teeth pass within the arch of the mandibular teeth, instead 
of outside it; in other words, the mandible protrudes. This 
abnormal arrangement of the teeth may be limited to the incisors 
and canines, or may involve the premolars and molars as well. 
Protrusion of the mandible is a natural condition in the 
edentulous. 

Etiology and Pathology.—In the more simple examples of 
inferior protrusion the deformity is due to a faulty occlusion of 
the teeth in jaws otherwise well developed ; but in other cases it 
arises from faulty growth of the 
bones themselves. 

In the first group may be in- 
cluded those examples which are 
traceable to habits, one of which 
is the constant protrusion of the 
mandible and another the hooking 
of the fingers over the mandibular 
teeth, causing a forward move- 
ment of the incisors until they 
. occlude anterior to the maxillary 
Fic. 366. (From ‘Text-book of teeth. : 

Operative Dentistry ’ (Kirk).) In some cases the deformity 
is due to the eruption of the 
maxillary permanent incisors internal to the existing deciduous 
teeth. ‘The permanent incisors, when fully erupted, pass behind 
the mandibular incisors and the latter assume a more forward 
position. The maxillary permanent canines in erupting move ~ 
slightly towards the median line and lock the incisors in their mal- 
position. Cases of this character are recognised by the general 
direction of the incisors, the maxillary teeth sloping backward 
and the mandibular teeth forward. The occlusion of the pre- 
molars and molars is usually normal. In fig. 366 is shown an 
example of this type of protrusion. 

In the second group the etiology and pathology are frequently 
obscure. In many cases the trouble can be traced to a defective 
growth of the maxilla associated possibly with adenoids. The 
lack of growth may be limited to the premaxille, so that the only 
teeth involved in the deformity are the incisors, or the maxillz — 
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may be generally affected. An examination of the mandible 
will not disclose any defect of growth. 

In other cases the fault is traceable to the mandible. In some 
examples the mandible seems to be unduly large, the relation 
of the body of the bone to the ramus being normal. In others 
the protrusion appears to arise from a thrusting forward of the 
body of the bone due to an excessive growth of the ramus. In 
the skulls shown in fig. 367 this abnormality is well shown. It 
will be noted that in the skull marked (a) the mental process is 
unduly prominent, a condition not infrequently seen in these 
cases. An examination of the skulls will also show that the 
mandibular condyle articulates correctly in the glenoid cavity. 


(A) 


Fia. 367. 


} 
This variety of inferior protrusion is occasionally transmitted 
through generations, a classical example being seen in the 
Hapsburg royal line. 

Fig. 368 shows the models of a case of inferior protrusion due 
to faulty growth of the mandible. The mandibular teeth in 
occlusion are in advance of the normal. Fig. 369 represents the 
models of a boy aged five years, showing well-marked protrusion 
of the mandible. 

In some cases of forward bite, however, the articulation of 
the condyle is not normal, and in fig. 370 the condyle rests on 
the eminentia articularis. M. Cryer,! who drew attention to 
this peculiarity, inclines to the view that the abnormal position 
_ of the condyle in these cases may be due to the use of forceps 
at birth ; the mandible, he thinks, may have been drawn forward, 
and, if the displacement is not subsequently reduced, the temporo- 


1 Dental Cosmos, November 1906. 
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mandibular articulation will be changed from the glenoid fossa 
to such position as the condyles may assume. 


Fig. 368. 


L. 8. Chilcott 1 thinks that similar injury may follow difficult 
‘breech presentation’ cases. Cryer also quotes a case of 


Fia. 369. 


forward bite associated with malposition of the condyles in 


a man aged thirty-five, who had been a case of breech 
presentation. _ 


1 Dental Cosmos, March 1906. 
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_ In acromegaly the mandible is frequently found enlarged. 

In examining patients showing inferior protrusion, it will 
often be noticed that when the jaws are in repose the maxillary 
and mandibular incisors are in contact, leaving a space between 
the opposing premolars and molars, but during mastication the 
mandible is brought forward to obtain the necessary occlusion 


Fig. 370. 


of the posterior teeth. This point should be remembered when 
cases are being examined with the object of ascertaining how 
far back the mandible can be taken. 


Treatment. 


In a few cases the condition is cured by natural means ; this 
happened in the boy whose models are shown in fig. 369. No 
treatment was adopted, but by the age of sixteen he presented 
the condition shown in fig. 371. 

Where the irregularity is limited to the dental arches the 

; 
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mandibular incisors may. be brought into correct position by 
mechanical means. <A plate capping the mandibular premolars 


Fia. 371. 


and molars, with a half-round gold wire impinging on the labial 
surfaces of the protruding teeth, will usually suffice. 


Fic. 372.—Patients wearing glasses suit their own convenience and comfort 
as to whether they wear them inside or outside the appliance. (E. 8S.) 

If the protrusion is due to habitual thrusting forward of the 
mandible, the child must be broken of the habit, and a skull and 
chin cap, similar to that shown in fig. 372, must be worn day 
and night. ‘Cases of this type are curable. 


— to. “oe |’ 
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In cases due to faulty growth of bone, the treatment adopted 
must depend in a very great measure upon the cause and extent 
of the deformity. 

Where the fault is traceable to the maxille and the deformity 
is slight, an expansion of the maxillary arch will often result in 
considerable improvement, and at times in complete correction 
of the deformity. Where the deformity is more marked it is 
desirable that, in addition to expanding the maxillary arch, an 
endeavour should be made to reduce the arch of the mandibular 
teeth by the extraction of an incisor or the first premolars. By 
this treatment it is often possible to make the arch of the maxillary 
teeth pass beyond that of the mandibular teeth, but, although 
some slight improvement in the expression may be gained, too 
frequently the treatment causes a complete disorganisation of 
the occlusion. Further, the 
maxillary teeth, even 
though they may be in a 
plane anterior to the man- 
dibular, do not overlap, the 
result being that a reten- 
tion appliance must be worn 
for a prolonged period to | 
keep them in position. 

The case, the models of Fie, 373. 
which are shown in fig. 373, 
will help to illustrate one or two points in treatment. ‘The patient 


was a girl, aged fourteen. It will be seen that in complete occlu- 


sion there is a good deal of protrusion. In the mandible the per- 
manent first molars have been removed and in the maxilla the left 
first premolar has been removed to make room for the permanent 
canine which erupted external to the arch. The maxillary and 
mandibular premolars fail to occlude, the result being that the 
whole process of mastication has to be carried on by the molar 
teeth. On examining the patient, it was noticed that the mouth 
was kept slightly open, the mandibular incisors being brought 
into contact with the maxillary. The patient stated that this 
was the most comfortable position, and that, during mastication, 
she constantly suffered from discomfort in the region of the arti- 
culation. An examination of the articulation with the teeth in 
occlusion, as shown in fig. 373, demonstrated that the condyle was 
brought forward, and was not resting in its normal position in the 
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glenoid cavity. The protrusion was thus to a great extent arti- 
ficial, and a fair result could be anticipated with proper treatment. 

The lines on which treatment in such a case should be carried 
out are as follows : The anterior maxillary teeth should be brought: 
forward and a biting apparatus inserted in the mandible. 

In cases such as that shown in fig. 374 the deformity is greatly 
exaggerated by the loss of the posterior teeth. The insertion of 
artificial dentures will not only assist in restoring the masticating 
area, but, if the bite is raised, will hide the deformity to some 
extent. | 
When the protrusion of the mandible is so marked that the 


Fia. 374. 


maxillary teeth bite completely within the mandibular arch, 
steps should be taken to procure a masticating area. This may 
be effected by the insertion of dentures, the exact plan to be 
followed in each case depending upon circumstances. In severe 
types of inferior protrusion, similar to those just referred to, it 
might be possible to improve the condition by surgical means. 
Several cases have been reported where surgical treatment has 
been adopted ; one method being by bilateral symmetrical hori- 
zontal division of the ascending rami and the extra-oral wiring 
of the divided portions after the body of the mandible has been 
moved far enough back to bring the teeth into occlusion. 

In considering the advisability of adopting resection of the 
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mandible, the pros and cons must be carefully weighed. Resec- 
tion of the mandible is always an operation attended by con- 
siderable risk, and even if the resected parts unite, the occlusion 
of the teeth is very likely to be so defective as to necessitate the 
use of dentures. It would therefore seem that by resection we 
cannot rely on gaining more than an improvement in appearance. 
Whether it is justifiable to submit the patient to the risks of a 
severe operation in the hope of gaining some improvement in 
personal appearance is a doubtful question. 

When it is necessary to obtain a masticating surface, the better 
plan would certainly seem to be to disregard the question of 
appearance and treat the case by the insertion of dentures. In 
one case (a young girl) the question of resection was carefully 
considered, and the method suggested was the resection of the 
mandible in the median line in preference to resection on either 
side. Treatment on these lines would be attended with less risk 
than bilateral section of the mandible. 

Cross Bite.—Cases in which there is unilateral protrusion of 
the mandibular teeth—a condition familiarly known as ‘cross 
bite "may conveniently be included in this section. This de- 
formity may be traced to habit or may arise from a defective 
growth of the maxilla, the ‘cross bite’ being acquired by the 
child in its efforts to obtain occlusion of the premolars and molars. 

When the deformity is due to habit, an apparatus may be 
contrived to counteract the habit and so restore the normal 
occlusion. Where, however, the ‘ cross bite ’ arises from want of 
proper growth of the maxilla, an improvement may be obtained 
by an expansion of the maxillary arch. | 

Posterior lack of Occlusion.—Cases of this nature (see figs. 123 
and 124) if seen during the eruption of the teeth may have the 
fault remedied by the use of an orthodontic appliance with spring 
force to move the misplaced tooth or teeth outwards or inwards 
into correct occlusion; whether the maxillary or mandibular 
teeth are moved and whether they are moved buccally or lingually 
must depend on where the fault is deemed to lie. If seen too late 
in life to correct the lack of occlusion by orthodontic means it 
may be necessary, particularly if the condition is bilateral, to 
extract the non-occluding teeth in the jaw where the fault is 
deemed to'lie and obtain occlusion and functioning of the opposing 
_ teeth by means of a denture. | 
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(C) ‘OPEN BITE.’ 


This term is applied to that abnormality in which some teeth 
only occlude when the mouth is cloned. 

From a clinical point of view ‘ open bite’ may be considered 
under three groups :— 


(1) Where the premolars and the molars occlude, but the 
incisal edges of the maxillary and mandibular anterior teeth 
are separated from one another by a space more or less ree in 
shape. 

(2) Where the majority of the cheek teeth, as well as the 
anterior teeth, fail to occlude. 

(3) Where there is lack of occlusion in the premolar and molar 
conditions. This condition may be unilateral or bilateral. 


Groups (1) and (2) are often referred to as ‘ Anterior Open 
Bite ’ and group (3) as ‘ Posterior Open Bite.’ 

Etiology and Pathology.—In group (1) the deformity is often 
the result of an acquired habit, such as thumb-, finger-, or lip- 
sucking, the thumb or finger being bent and inserted horizontally 
between the incisal edges of the maxillary and mandibular teeth. 
The pressure thus exerted forces the maxillary teeth, as well as 
the alveolar process, in a direction upwards and slightly outwards. 
The mandibular teeth are forced downwards and backwards, but 
their displacement is usually less obvious than in the maxilla. 
In other cases there seems to be deficient bony growth in the 
premaxillary region, and this seems to be the cause when the 
condition occurs, as it commonly does in congenital syphilitics. 

Cases included under group (2) vary greatly in the degree of 
their severity, so that while in some cases the deformity may 
consist merely of a slight separation between the teeth, in others 
_it may extend to the condition shown in fig. 375. This type of 
‘open bite’ is invariably accompanied by a marked narrowing 
in the region of the premolars and molars. In twenty-four 
measurements taken, the averages were 30:56 mm. between the 
first molars and 21-35 mm. between the first premolars. Com- 
pared with normal breast-fed children, the width across the 
molars and premolars is 100 : 88-4 and 100: 80-7, respectively. 
The molar occlusion is not so abnormal as in superior protrusion, 
only a small percentage showing postnormal occlusion. Hypo- 
_ plasic teeth are often present, the condition being sometimes very 


— 
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marked, and there is almost always a history of long-standing 
adenoids. The maxilla is defectively developed, the arch in the 
region of the molars and premolars being often within that of the 
mandibular teeth. In one section of these cases the opening 
increases progressively from behind forward ; in another section 
there seems to be marked bending down of the mandibular arch 
in the region of the mandibular permanent first molar ; while in 
a third section the mal-occlusion is considerably accentuated in 
front by an upward curvature of the maxillary incisors ; and a 
fourth section is found to combine the defects of sections 2 and 3. 


Fig. 375. (J. E. Grevers.) 


Morbid anatomy specimens of ‘open bite’ are rare. Fig. 375 
illustrates certain points noticeable in many of the cases, namely, 
an unusual growth of the anterior part of the mandible ; a short 
sloping ramus, and a marked bending of the mandible at a point 
near the spot where the facial artery crosses the bone and, in 
addition to, or in place of these, lack of development of the pre- 
maxilla or maxilla, or both, may be present. Anterior ‘open bite’ 

is a common but not a constant factor in children whose teeth 
are marked by the stigmata of congenital syphilis. The path- 
ology of the condition is obscure. H. Schmidt, as quoted by 
H. Baldwin,! considers that when the mouth is kept open, as in 
marked nasal obstruction, the tongue is held down to the floor 
of the mouth and the tongue’s tip is pressed against the anterior 


1 Dental Record, ix, 147. 
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part of the mandible and teeth, exerting a downward and forward 
pressure. ‘This pressure, operating in yielding bone, causes the 
alteration of the angle and so produces the deformity. 

The constant presence of adenoids and the association of the 
condition with hypoplasic teeth, which may be a sign of previous 
rickets, suggest that ‘ open bite ’ is due to the ill-effects of adenoids 
in conjunction with rickets. We know that the tension of the 
cheeks tends to narrow the jaw, and if this tension is acting on 
plastic bones the effect will be more pronounced. This may 
account for the marked narrowing of the arch. In severe cases 
the mandible takes a marked bend downwards, near the anterior 
border of the masseter, and this condition is probably due to a 
bending of the bones caused by the downward pull of the muscles 
which open the mandible, counteracted by the elevators of the 
mandible. The upward displacement of the maxillary incisors is 
possibly due to the prolonged action of the comforter, or the teat 
of the bottle, on bones softened by rickets. In other words, 
the agencies which produce general crowding and _ protrusion, 
when combined with rickets, produce grosser lesions which may 
show themselves in the form of ‘open bite.’ Deficient bony 
growth in the premaxillary region may also be produced in this 
manner so that the anterior teeth are unable to occlude. 

The cause of partial lack of occlusion in the premolar and molar 
region is often obscure. In a few cases, faulty extraction may 
be responsible for the condition. , 


Treatment. 


It is impossible to lay down any hard-and-fast rules for the 
treatment of ‘open bite,’ as each case must of necessity be 
considered on its merits. 

Class (1), namely, where the deformity is limited to the anterior 
teeth. When seen at an early age, before the eruption of the 
permanent teeth, much may be done by breaking the patient of 
any vicious habits, and, with the eruption of the permanent 
teeth, the condition will be improved to some extent. When the 


habit of thumb-sucking, etc., has been continued during the. 


eruption of the permanent dentition, or when the deformity is 
severe, treatment is of little avail. But it should be remembered 
that, although the appearance of the patient may be a little 
unsightly, the premolars and molars articulate, and the posterior 


Peer 
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teeth can, therefore, adequately perform their function of masti- 
cation. In these circumstances, it is generally better not to 
interfere, although, where the personal appearance is of the first 
importance, the crowning of the six anterior maxillary teeth might 
be deemed advisable. In a very severe case crowning would 
hardly be practicable, and it would be preferable to remove the 
anterior teeth and insert a denture. In cases due to deficient 
bone formation in the premaxillary region cutting in the bite is 
of value, particularly when the deformity is slight. 

Class (2), namely, where the majority of the posterior teeth 
fail to occlude. A considerable improvement may be made in 
many cases by cutting in the bite. This method is extremely 
satisfactory, and may be employed alone or in combination with 


Fic. 376. Fre. 377. 


either extraction or the skull and chin cap. The treatment con- 
sists in stoning down the teeth until the premolars and molars 
occlude. This operation might with advantage be more 
generally adopted. The points in its favour are: (1) It gives the 
patient a good surface for mastication ; (2) it is permanent—teeth 
forced down by the skull and chin cap tend to rise again as soon 
as the apparatus is discarded ; (3) it relieves the patient of a long 
and tedious course of treatment. 

_The operation should extend over several sittings, and a fair 
interval should be allowed to elapse between each. In the case 
shown in figs. 376 and 377 the treatment was spread over a period 
of one year. The object of leaving an interval between each 
sitting is that the pulp has time to react to injury caused by the 
operation, and the hypercalcification of the exposed dentine and 
the formation of secondary dentine which then take place allow 
a greater portion of tooth structure to be eventually removed. 
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The patient should be directed to apply spirits of wine to the cut 
surfaces twice a day, and the necessity of drying the surfaces 
thoroughly and keeping them entirely free from saliva for about 
a minute after the spirit has been applied should be emphasised. 


Fic. 378. 


This treatment tends to diminish any sensitiveness which may 
exist. It is also a good plan to apply nitrate of silver to the cut 
surfaces for the same reason, but on account of its turning the 


dentine surface black it should not be used too near the front 


of the mouth. 


Fic. 379. 


Another case treated by cutting in the bite is shown in figs. 378 
and 379. 

Where the deformity is only slight, an attempt may be made 
to correct the condition by the use of the skull and chin cap. If 
this treatment is to succeed, the apparatus must be worn con- 
stantly and the elastic bands stretching between the chin and 


Oo Py re 
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skull caps arranged so as to exert pressure in an upward and not 
a backward direction. 

In some cases the removal of teeth will be necessary. The 
extraction of the permanent second molars may suffice to remedy 
some examples, but if the permanent first molars are unsavable, 
the removal of the permanent second molars is hardly justifiable. 
Under such conditions, the following course of treatment will 
often yield satisfactory results. Remove the permanent, first 
molars and use a skull and chin cap for a period of from six 
months to one year. If the occlusion is then still open, the 
operation of * cutting in the bite’ may be resorted to. Where 
the arch of the maxillary teeth is contracted, the occlusion 


Fic. 380.—Patient, aged twenty-one, breast- and hand-fed fifteen months. 
Neave’s food. Tube feeding-bottle used. Adenoids present, not treated. 
Teeth hypoplasic. History of rickets; no history of use of comforter or 
thumb-sucking. 


may often be improved by tilting the molars and premolars 
outwards. 

In severe forms extensive extraction must be resorted to, 
followed by the insertion of dentures. A typical case is shown in 
figs. 380 and 381. The teeth removed were /°., 0% and 
dentures were adapted with the result seen in figs. 382 and 
383. : 

In the treatment of ‘open bite’ some practitioners adopt 
the plan of shortening the molars and lengthening the incisors, 
canines, and premolars ; but such treatment cannot be relied on 
to give permanently good results. In connection with such 
treatment, it must be remembered that patients with ‘ open bite * 
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often have an anterior gingivitis of long standing on account of 
the anterior teeth not being functional, and that the numerous 
bands and ligatures necessary for this treatment must inevitably 


Fia. 381. 


increase the gum lesion ; indeed, it is probable that they expedite 


serious parodontal disease. | 
Cases of ‘ posterior open bite’ may be dealt with by some 


Fia. 383. 


Fie. 382. 


form of mechanical appliance, but if occlusion cannot be attained 
by this means it may be better to extract the non-occluding 
teeth in the jaw judged to be mostly at fault and obtain occlusion 
and functioning of the opposing teeth by means of a denture. 


° 
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(D) ABNORMALITIES OF THE TEETH ASSOCIATED 
WITH. CONGENITAL DEFECTS OF THE JAW. 


This class of irregularities forms a small but well-defined 
group. 

(i) Associated with Arrest in Development of the Mandible.— 
A partial arrest in the development of the mandible may occur 
unilaterally. The effect of the malformation on the dental arches 


_ will be to draw the teeth towards the affected side and cause the 


mandibular incisors to pass well behind the maxillary teeth, 
with the result that the lower lip will fail to cover the maxillary 
teeth and a marked protrusion of these teeth will follow. In 
treating such irregularities, ordinary orthodontic means are of 
little avail, and the most satisfactory means have been by means 
of removal of most or all of the mandibular teeth, the consider- 
able deepening of the labial sulcus by means of an epithelial 
graft and the subsequent restoration of occlusion and chin by an 
appliance (denture) having a projection occupying the labial 
sulcus for the latter purpose. In this manner the extreme 
external disfigurement can be entirely done away with and a 
normal appearance produced. 

(ii) Hare Lip.—Where the suture in the incisor region is 
involved, considerable irregularity of the incisors frequently 
follows, and R. A. Broderick ! has shown that some cases of hare 
lip with no naked eye bony defect give radiographic evidence of 
a submucous bony cleft. Great caution should be exercised in 
attempting the correction of irregularities in such cases. The 
roots of the incisors are often malformed, and if treatment from 
an esthetic point of view is necessary, the extraction of the teeth 
and the insertion of a denture is usually the wisest course to 
pursue. 

(iti) Cleft Palate.—-In cases of cleft palate involving the alveolar 
ridge the incisors adjacent to the fissure are often misplaced, and 
may erupt into the nasal cavity. As a rule, it is inexpedient to 
attempt their regulation, the roots of such teeth being usually 
curved and twisted. If the condition produces great disfigure- 
ment, the teeth can be removed and a denture inserted. 


1 Brit. Dent. Journ., May 15, 1935. 


CHAPTER IX 


Injuries of the Teeth arising from Trauma: Concussion, 
Dislocation, and Fracture. 


It has been shown by one of us} that the trauma of mastication 
may produce minor damage either in the enamel only or in both 
the enamel and dentine. Such traumatic lesions do not per se 
give rise to any symptoms, and if not too extensive are repaired, 
though their results may almost invariably be seen on all teeth 
which have been used for any time if they are viewed in a good 
light, and in some people, particularly smokers, these traumatic 
fissures may become stained. The study of such lesions has 
shown that enamel and dentine are to some extent capable of 
repair, but such lesions are not at present of practical concern to 
the dental surgeon. | | 

Those traumatic lesions which concern the practitioner are 
as follows :— 


(A) CONCUSSION. 


Concussion may give rise to slight or severe periodontitis, 
and may be complicated by inflammation of the pulp, which may 
lead to death of the pulp. The pulp may be ruptured from its 
connections at the apical foramen, and when this occurs the pulp 
often remains quiescent, but marked discoloration of the tooth 
substance usually supervenes, much more rapidly in children, 
where the dentinal tubes are more patent than in adults. 

(1) Causes.—Concussion of the teeth may arise from direct 
or indirect violence. A blow on the mouth from a fist or cricket 
ball or biting unexpectedly on any hard substance are examples 
of direct violence, and a blow on the chin, a fall or jumping 
upon the heels instead of upon the toes are examples of indirect 
violence. : 

(2) Signs and Symptoms.—In most cases of concussion of the 
teeth the patient will be found to be suffering from periodontitis 


1 Proc. Roy. Soc. B., 1930, 106, 376. (E. 8S.) 
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more or less severe. Where the pulp has not been ruptured at 
the apical foramen, or the inflammation of the periodontal 
membrane has not extended to the pulp, the tooth will be found 
to be sensitive to pressure and slightly loose, and will respond to 
thermal changes in the same way as the normal tooth. Should 
the inflammation spread to the pulp, the tooth will become 
exquisitely sensitive both to pressure and to slight variations of 
temperature, the periodontal pain being dull, constant, and 
restrictéd to the tooth, while the pain arising from the inflamed 
pulp will be of a sharp lancinating character, and will be referred 
at times to other teeth and adjacent parts. When suppuration 
in the pulp occurs, the tooth will no longer be sensitive to changes 
of temperature, but the periodontal inflammation will increase 
in severity owing to the suppuration having spread to the 
periosteum. The pain will be of a throbbing character. 

(8) Treatment.—The treatment will depend upon whether or 
not the pulp is involved in the injury. When the periodontal 
membrane only 1s affected, local depletion will be found efficacious ; 
in mild cases, counter-irritation, with capsicum plasters, tinct. 
iod., will be sufficient. When suppuration of the pulp has taken 
place, the pulp chamber must be opened in the direction which 
will render removal of the pulp most easy ; the dead pulp must 
be removed and the canals treated.. Where concussion has 
caused pulp irritation, and at the end of two or three days no 
improvement is apparent, the pulp should -be removed, as pro- 
longed efforts to save the pulp are nearly always followed by 
periodontitis of an intractable type. The following case is in- 
structive : A patient, aged twelve, fell and fractured the maxillary 
right first incisor, and lacerated the pulp. The left first incisor 
was implicated by concussion. The pulp from the right first 
incisor was removed, and attempts made to save the pulp in the 
left tooth, which was irritable. The periodontitis around the 
right tooth rapidly cleared up, but continued with the left tooth. 
As the pulp condition failed to disappear at the end of three 
weeks, the canal was cleared of the morbid pulp, sterilised and 
filled. Chronic periodontitis continued, in spite of repeated and 
various treatments, for four years, so that removal of both teeth 
was decided upon. A radiogram of the teeth showed that the 
root of the tooth originally fractured had been attacked by 
rarefying periodontitis on the aspect adjacent to, the left tooth, 
and the root of the latter had, to a great extent, disappeared from 
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a similar periodontal condition. If the pulps of the teeth had 
been removed within a few days of the injury it is probable that 
the periodontitis would have passed away and the teeth would 
have been permanently saved. 


* 


(B) DISLOCATION. 


(1) Erupted Teeth.—Dislocation is displacement of a tooth 
from its normal position in its socket. Dislocation may be 
incomplete or complete—that is, a tooth may be forced into, 
loosened in, or totally displaced from its socket. 

(a) Causes.—Dislocation, like concussion, is the result of vio- 
lence, but the injury causing it is usually of a more severe nature. 

(6) Treatment.—When the dislocation 1s incomplete, the tooth 
should be replaced in its normal position, the broken alveolar 
- process moulded around it, and counter-irritants applied to the 
gum. With all dislocations, precautions should be taken to keep 
the tooth fixed, either by ligatures of silk or wire, or better, by 
a splint made of a suitable metal. If the tooth is driven into the 
socket, it should be grasped with a fine-bladed pair of forceps 
and carefully drawn into place. When a tooth is driven upwards 
towards the maxillary sinus, it is probably a safer plan to leave 
it alone rather than attempt its removal. If removal is con- 
sidered advisable, care must be taken to prevent the complete 
displacement of the tooth into the maxillary sinus in the attempt 
at removal. 

If the displacement is complete, the treatment will vary accord- 
ing to the age of the patient and the time at which the case is 
- seen subsequent to the accident. In the young, if seen imme- 
diately after the accident (as, for example, when the tooth is 
displaced in the operating room), the tooth should be replaced 
at once, as under these conditions union of the structures entering 
at the apex may take place (see pp. 415 and 889). If the patient 
is an adult, or is seen some hours after the accident, the pulp of 
the injured tooth must be removed and the canals sterilised and 
filled before the tooth is replaced. 

(2) Unerupted and Incompleted Teeth.—Teeth may be injured 
in their crypts by trauma or after eruption before the root is 
completed, the portion of the tooth already calcified being dis- 
placed from the portion which is developing. It occurs very 
much more commonly in the permanent dentition. If the injury 


INJURIES OF THE TEETH ARISING FROM TRAUMA 291 


does not destroy the vitality of the tooth calcification progresses 
and a condition known as dilaceration is ultimately produced. 
(See also Traumatic Complex Odontomes, p. 740 and p. 42.) 

The calcified portion of the tooth is usually dislocated in such 
a manner as to form an angle with the developing portion 
(see figs. 384 to 388). In the case of premolars the calcified 


, Fic. 384.—Mazxillary first incisors, showing the results of injury 
during development of the crowns. 


(a) : (b) Fic. 386.—Mandibular per- 
Fic. 385.—Maxillary permanent manent incisor, showing 
(a) first and (6b) second incisors, the results of injury dur- 
showing the results of injury ing the development of 
- during developmentof the roots. the crown. (London Hos- 
(London Hospital Dental pital Dental Museum.) 
Museum.) (Sir Francis Farmer (J. Noriskin.) 
and E. §.) 


(a) (b) (c) Fic. 388.—Mandibular 
Fic. 387.—(a) Maxillary permanent canine, (6) mandibular jee (G. G. 
_ second premolar, (c) mandibular third molar, showing ampion. 


the results of injury during the development of the roots. 
(c) was caused by instruments in removing an impacted 
mandibular permanent second molar at age 10-6; the 
specimen was removed six years subsequently. (London 
Hospital Dental Museum.) (SirfFrancis Farmer and E. 8S.) 
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portion occasionally appears to be forced into the developing 
part, causing a kind of impacted dislocation. It is possible 


(a) (0) (c) (2) (e) (f) 


Fig. 389. - (From Bennett’s ‘ The Science and Practice of Dental 
Surgery,’ Oxford Medical Publications.) 


(a) Maxillary permanent first incisor with markedly curved root. 

(6) Maxillary permanent second incisor with two curves in root. 

(c) Maxillary permanent canine with markedly curved root. 

(d), (e), (f) Mandibular premolars with marked curves in roots. 
(London Hospital Dental Museum) (E. 8.) 


/ 


that this condition is at times due to careless removal of the 
deciduous teeth or to inflammation and/or pressure having origin 
from diseased deciduous predecessors (see p. 42 and fig. 50). 
When the causative trauma is of cee: 
this gentler and more constant 
nature the deformity produced 
may be of the nature of a bend 
or twist in the direction of the 
root, and bends and twists may 
also be brought about by a 
lack of room owing to crowding 
(fig. 389). The injury to the 
growing tooth may result in an 
arrest of growth. Dislocation of 
unerupted teeth is more common 
in the anterior teeth, since -they 
are more exposed to injury. 
Traumatic injury to the deve- 
loping permanent canines is rare Fra. 390. 
owing to the position they oc- 
cupy in the bone, and dilaceration of these teeth is very rare on 
account of their state of calcification on eruption (fig. 387(a)). 
The injury may occur either to the crown or to the root, 
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according to the state of development of the tooth at the time 
of injury. 

A case was recorded by J. Lewin Payne ! in which the man- 
dibular right first premolar was in two pieces, as shown in fig. 390. 
The upper part of the lower fragment was cone-shaped and fitted 
accurately into the hollowed-out base of the upper fragment. 
The pulp cavity in the upper fragment was completely obliterated 
by ‘adventitious dentine,’ the pulp in the lower fragment being 
uncalcified. It seems possible that the condition of the tooth 
was the result of trauma. 

Occasionally the pulps of newly erupted teeth which have 
been loosened by trauma will continue functional till calcification 
of the tooth is complete, and then die. — 

A ground section of a dilacerated tooth will show a sudden 
bend in the dentine tubes at the junction of the tissues formed 
before and after the injury ; interglobular spaces may also be 
found in the dentine first formed after the injury, and the 
cementum may be thickened at the site of injury. 


(C) FRACTURE. 


Fractures of the teeth vary from slight cracks or fissures 
of the enamel to extreme comminution of the whole tooth 
tissue. 

They may be grouped as follows :— 


(a) Fractures of the crown. (i) Without loss of tissue. 
(ii) With loss of tissue. 
(a) Not involving the pulp. 
. (6) Involving the pulp. 
(B) Fractures of the root. : 
(y) Fractures of both the crown and the root. 
(8) Comminuted fractures. 


(1) Causes.—The causes ‘of fractures are direct or indirect 
violence. 

With advance in age increased calcification of the tissues of 
the teeth takes place, and this renders the teeth more brittle, 
and therefore more liable to fracture. This accounts for the 
fracture of teeth which occasionally occurs in elderly people 
during mastication. An example may be quoted. A man, sixty 

1 Proc. Roy. Soc. Med. (Odonto. Sec.), v, 141. 
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years of age, during mastication, fractured the maxillary left first 
premolar. He possessed the full complement of teeth, and there 
was no caries and very slight parodontal disease. The tooth 
was split in a mesio-distal direction through the fissure on the 
occlusal surface, the split continuing in a vertical direction 
upwards to the bifurcation of the roots. An examination of 
the tooth after extraction showed extreme translucency of the 
tissues, indicating considerable calcification of the originally soft 
tissue of the dentine. 

Cases of fracture from the force of mastication are not always 
readily ‘detected owing to the fragments being held tightly 
together by the surrounding structures. Under such conditions 
the pulp may respond in a normal manner to thermal changes 
and to percussion, the only symptom being an acute pain at 
times during mastication. 


(2) Treatment. 


Group (a)—Without loss of tissue —In these cases the enamel, 
and possibly the underlying dentine, is slightly cracked or fissured ; 
as there is no loss of substance no treatment is required unless 
there is accompanying periodontitis. 

With loss of tissue and not involving the pulp.—tIf the fracture 
involves only enamel, it will be necessary to smooth the rough 
edges with suitable instruments and polish the surface. Should 
the dentine be exposed, it may be found hyper-sensitive, especially 
in young patients. There may also be hyperemia of the pulp, 
characterised by extreme sensitiveness to heat and cold, and 
pain on pressure owing to the congestion extending to the perio- 
dontal membrane around the apex. The treatment is to employ 
counter-irritants or local depletion, at the same time to apply 
to the exposed dentine local remedies, such as absolute alcohol, 
_ nitrate of silver, or chloride of zinc, or even to protect the exposed 
dentine by cementing on a metal cap. The symptoms usually 
subside, and at a later period the tooth and its neighbour should 
be trimmed in such a way as to reduce the disfigurement as far 
as possible or, should restoration be desirable for ssthetic 
reasons, as in anterior teeth, it is best done by means of porce- 
lain inlays or jacket crowns. Should suppuration occur in the 
pulp from continued irritation, the pulp cavity must be opened 
and treated in the usual way. In incompletely calcified teeth 
every effort must be made to retain the vitality of the pulp. 
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With loss of tissue and involving the pulp: Mazillary first 
incisor.—The treatment will depend upon— 
(i) The stage of the development of the root. 
(ii) The sex of the patient. 
(iii) The presence or absence of a crowded condition of 

the teeth. . 

(i) The Stage of the Development of the Root.—A radiogram 
should always be obtained if there is any doubt as to the stage of 
formation of the root, as the time when the apex of any tooth is 
completed varies considerably within the range of normal. 

If the formation of the root is incomplete the tooth should 
be removed. The question then to be decided is whether it is 
better -to allow the space to close and to disregard the personal 
appearance, or to retain the space for purely esthetic reasons, 
a denture or bridge, with its attendant disadvantages, being 
inserted at a later period. When fractures occur after the com- 
pletion of the root, the pulp should be removed and the canals 
treated ; crowning can then be carried out at a future date. 

(ii) The Sex of the Patient—The loss of an incisor to a boy is 
of less esthetic importance than to a girl. 

(iii) The Presence or Absence of Crowding of the Teeth.—Where 
there is doubt whether to save or remove a fractured tooth, the 
condition of the teeth as regards crowding is an important con- 


- gideration. If the teeth are crowded there is a reasonable 


probability that the space created by the loss of the tooth will 
close up completely, but if there is no crowding it is highly 
probable that the space will remain permanently. Each case 
must be treated on its merits. The following comments may be 
useful. | 

In fracture of a maxillary permanent first incisor in a boy before 
the root is fully formed, removal of the tooth is to be recommended. 
In a boy the esthetic question does not outweigh the advantages 
of avoiding a denture. 

Fracture of a maxillary permanent first incisor in a girl before 
the root is fully formed.—The tooth should be removed and the 
interval retained by an appliance attached to the approximal 
teeth (fig. 391). In constructing this appliance, care must be 
taken that the bands around the teeth are clear of the gingival 
margin. A denture or bridge should be inserted when the pre- 
molars and permanent canines are in position. 

In making dentures for this type of case, the best method is 
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to attach the artificial tooth to a thin vulcanite plate which 
should cover the greater part of the roof of the mouth, thus 
avoiding all kinds of clasps. 

The disadvantage of a small metal plate is that it is necessary 
to retain it by means of clasps, and as the clasps must be taken 
between the teeth the interproximal spaces are damaged. 


Fia. 391. 


Fracture of a maxillary permanent first incisor after the com- 
pletion of the root.—If the teeth are crowded, the better plan is to 
remove the fractured tooth. In the case of a boy the approximal 
teeth should be allowed to close together, but in the case of a girl 
the space should be retained. If the fracture is in the position 
shown in the diagram (fig. 392) the neighbouring teeth will not 
tend to approximate. Ifthe fracture is near the region indicated 


Fic. 392. Fie. 393. 


by the dotted line, there will be a tendency for the neighbouring 
teeth to approximate. Steps must be taken to keep them apart 
by means of a stay fixed in the pulp chamber (fig. 393). 
Maxillary Permanent Second Incisor—Where the tooth is 
fractured before the root is fully formed extraction is advisable. 
In the case of a girl the appearance of the slightest crowding of 
the teeth on the opposite side of the mouth should be relieved in 
order to prevent as far as possible the centre of the mouth shifting 
(see p. 150). Fracture subsequent to the period at which the 
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growth of the root is completed should be treated by removal of 
the pulp and the filling of the pulp canal. The tooth can be 
crowned at a suitable age. . 

In cases of fractured maxillary second incisors in crowded 
mouths, the removal of the tooth may be advisable. Judgment 
must be guided by the sex of the patient and the direction of the 
root of the permanent canine. 

Mandibular Permanent Incisor.—In almost every case re- 
moval is best. ‘The space, even if it does not completely close, 
is not very noticeable. 3 

Fracture of a permanent canine, premolar, or molar should 
be treated by removal of the pulp and restoration of the tooth 
by suitable means. 

Groups (B) and (y).—Fractures of the root, or the crown and 
root, should be treated by extraction. 

Group (5).—Cases of comminuted fracture are generally 
caused by severe violence. Several teeth are usually involved, 
and the alveolar process is generally fractured. In these cases it 
is better to reflect the muco-periosteum from the surface of the 
bone and obtain a view of the area of fracture. The fragments 
of teeth and bone can then be removed and the muco-periosteum 
returned and secured in place by sutures. 

(3) Healing of Fractured Teeth.—Union of fractured teeth 
_ may take place, and a few cases have been recorded. ‘The union 
- is similar in character to that which takes place in bone. Ina case 
_ quoted by Wedl, and shown in his ‘ Atlas of Pathology,’ 1 union 
was effected by means of the periodontal membrane and the 
pulp. : 

A rare example of union of a fractured tooth was recorded by 
Storer Bennett.2, A maxillary incisor had been fractured across 
the crown. The patient was seventeen years of age, and ten 
months previously had fallen down, struck the tooth and dis- 
located it upwards, when it became impacted and remained until 
removed owing to pain. The tooth is shown in fig. 394. The 
bond of union is of a cavernous character with numerous spaces 
for blood-vessels (see fig. 395). 

Fractured roots are more likely to unite when the fracture is 
near the apex, because the fragments are kept in fairly accurate 
apposition by the socket of the tooth. An excellent example is 


1 * Atlas to the Pathology of the Teeth ’ (Second Edition), 1893, figs. 107 to 109. 
2 Trans. Odonto. Soc., xxviii, 181. 
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recorded by G. W. Watson.1. The maxillary right first incisor of 
a man, aged twenty-four, was loosened by a blow from a cricket 


Fic. 394.The tooth from which the section (fig. 395) , 
was made. 


(From Trans. Odonto. Soc.) 


ball. The tooth remained loose and painful for a month after | 
the injury and was slightly misplaced inwards, but eventually 


Fie. 395. (F. J. Bennett.) 


became firm and serviceable again. About six years later the 
tooth was removed, and it was then seen that the blow had 
fractured the root and repair had followed. The appearance of 


~) ae 


1 Dental Record, May 1906, 162. 
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the tooth was as follows: ‘ About a quarter of an inch from the 
apex of the root on its labial surface there was a deep, somewhat 
irregular crescentic groove, continued half-way round the median 


Anterior Posterior Distal 
surfaces. 


Fie. 396. (From Dental Record.) 


and distal surfaces. Radiating from these two points and ex- 
tending round the lingual surface of the tooth was a series of 
comminuted fractures running in all directions.’ Illustrations 
of the tooth are shown in fig. 396. 


CHAPTER X 
Caries of the Teeth. 


Prevalence of Caries—Frequency in Individual Teeth—Morbid 
Anatomy and Pathology— Experimental Reproduction, of Caries 
—Susceptibility and Immunity to Caries— Ktiology—Symp- 
toms—Spontaneous Arrest of Caries. | 


THE teeth of man have been affected by caries from the earliest 
times. The Rhodesian skull, belonging to a race which existed 
long before the present type of human beings was evolved, shows 
caries of many teeth.1 It also shows much attrition and some 
alveolar absorption. | 


(A) PREVALENCE OF CARIES. 


(1) Ancient Races. 


J. R. Mummery ? examined skulls from ‘the ancient British 
tumuli of Wiltshire.’ In sixty-eight skulls (dolichocephalic 
type) from long barrows, which date back to the Stone Age, 
only two cases of caries were discovered, one on’ an approximal 
surface and one on an occluding surface. ‘These people were a 
pastoral and not an agricultural race. They lived by the chase 
and their customs were barbarous. 

In thirty-two skulls (brachycephalic type) from round 
barrows (Bronze Period), there were seven cases of caries, six 


1 Smith Woodward, Proc. of Anat. Soc. of G. B. and I., May 1921—Feb. 1925, 
22; and Brit. Dent. Journ., 1921, 1156. 

2 Trans. Odonto. Soc., ii, N.S. Over 3,000 skulls were examined and, of 
these, 1,658 were tabulated, the remainder being rejected either in consequence 
of their doubtful authenticity, or because too many teeth were missing. This 
work of J. R. Mummery entailed a vast amount of labour, and is one of the 
most valuable contributions to the dental literature of the ’sixties. 
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on approximal, and one on occluding surfaces. These people 
probably consumed mostly vegetables in the form of coarsely 
prepared barley or oats. (This race was referred to by Cesar in 
his “ Commentaries.’) 

In sixty skulls from Yorkshire barrows, consisting prin- 
cipally of the earlier or long-headed race, twenty-four exhibited 
caries, and in nine cases the disease was extensive. In some 
cases the incisors were affected. Nearly half these skulls showed 
extensive attrition of the teeth, and there were thirteen examples 
of dento-alveolar abscess. 

The skulls of Romans found in England also furnish ample 
evidence of caries. In 143 skulls caries was present in forty-one 
cases ; in nineteen skulls more than six teeth were affected and 
in twenty-nine skulls caries was present on approximal surfaces. 
In some cases all the teeth were affected, including the incisors. 
The diet included meat, fish, wheat and miscellaneous luxuries. 
It is of interest to note that twenty-three of the skulls were found 
in Yorkshire, and of these eighteen exhibited caries. 

Passing to the Anglo-Saxon period, we find that of seventy- 
six skulls, caries was present in twelve; in five instances the 
approximal surfaces were attacked. 

Egyptian mummies to the number of thirty-six were examined ; 
fifteen showed caries—in nine cases all the premolars and molars 
were affected, and in two cases all the maxillary incisors. 

J. G. Turner examined 104 Egyptian skulls belonging to the 
period of the twenty-fifth to the thirtieth dynasties : 40-38 per 
cent. showed caries, and, of 435 loose teeth, 16-6 per cent. were 
affected. 

The foregoing statistics show that races like the Romans 
and Egyptians which had reached a high standard of civilisation, 
had a greater incidence of caries than races living under more 
primitive conditions. 


(2) Existing Primitive Races. 


In an examination of existing primitive races, Mummery 
found evidence of caries in all of those of which statistics are given. 

The following is a résumé of the section of Mummery’s paper 
dealing with existing primitive races } :— 


1 The term ‘ extensive ’ is used for skulls showing over six carious teeth. 
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Eskimo.—-A nomadic people inhabiting the littoral in the 
extreme north. Diet: Almost entirely meat, fowl, and fish, of 
which huge quantities—10 to 14 lb. per person—are consumed 
daily. Only one case of caries in sixty-nine skulls. In another 
instance two molars were missing. 

Indians of North-West Coast of America.—Diet : Chiefly dried 
fish. “Two cases of caries in fifty-one skulls. The approximal 
. surfaces of two teeth were attacked. The fish is coarsely pre- 
pared for food and quantities of sand adhere to it. The teeth 
show considerable attrition. 

North-American Indians (interior).—Often aubidht to great 
privations. Diet: Meat with occasional addition of roots. 
Two cases of carious teeth in twenty-one skulls. 

Gauchos.—Mixed race of Indian and Spanish blood in the 
Argentine Republic, occupied on ranches and living mostly 
on horseback. Diet: Entirely ‘roast beef’; sole beverage, 
Paraguay tea without sugar. No record as to caries is given, and 
only one case of toothache was discovered. 

Indians of the same race, inhabiting towns and indulging very 
freely in artificial diet, such as acid confectionery and inferior 
wines. Caries prevalent. — 

Fiji Islanders—Addicted to cannibalism. Diet: Meat, fish, 
maize, bread-fruit, plantain, coco-nut. Two cases of caries in 
thirty-eight skulls ; in one, two teeth were affected and, in the 
other, cames was extensive. 

Maori.—Addicted to cannibalism. Diet: Meat, fish, fruit, 
and vegetables. According to Pickerill, their staple food was 
the kumara or sweet potato. Two cases of caries in sixty-six 
skulls ; in one of which two teeth and, in the other, four teeth 
were affected on the approximal surfaces. 

In 260 skulls of the uncivilised period, examined by Pickerill, 
two cases of caries; but out of fifty children living under 
European conditions 95 per cent. showed caries. 

Inhabitants of Eastern Polynesia.—Diet : Pork, fish, coco-nut, 
plantain, bread-fruit, and sugar-cane. Hight cases of caries in 
seventy-nine skulls, most of them extensive, and in one case the 
approximal surfaces were affected. 

Sandwich Islanders——Diet: Mainly vegetable with a little 
meat ; staple food a root called ‘ taro,’ roasted and eaten as a 
substitute for bread, to which sweet potato and sugar are occa- 
sionally added. Four cases of caries in twenty-one skulls, two 
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being extensive; in three cases the approximal surfaces were 
affected. 

Australian Races.—‘ For the most part improvident savages, 
and spending their lives in alternate feasting and famine.’ Diet : 
Mainly meat, fowl, fish, and in times of scarcity lizards, ants, 
frogs, and wild roots. Caries in twenty-seven skulls out of 132, 
the approximal surfaces being affected in fifteen cases. 

Tasmanian Race.—Closely resembling the Australian races in 
habits and diet. Caries in nine skulls out of thirty-three, mostly 
affecting a considerable number of teeth, and in eight cases 
affecting the approximal surfaces. 

Zulu Kaffirs—Staple food: Coarse-ground mealies, meat 
being consumed on special occasions, as in the training of their 
warriors. Caries in six skulls out of forty-nine; five of very 
limited extent, one case of approximal caries. 

- African Tribes supplying the Slave Markets —The most feeble 
of the African tribes; mainly in unhealthy districts. Diet: 
Mixed, chiefly vegetables. The skulls of 268 slaves who had 
_ died of disease or exhaustion were examined. In sixty-six caries 
was present, many of the cavities being on approximal surfaces. 
_ In no less than sixteen of the cases the whole of the molars and 
premolars were carious. : 

— The Bushmen.—Dwarfs inhabiting the deserts of South Africa. 
Diet : Chiefly meat, but in times of scarcity edible roots, locusts, 
etc. In twenty-nine skulls six cases of caries were found, the 
majority being extensive. In three cases the approximal surfaces 
were affected. 

The Natives of Southern India.—Diet of a varied character, 
frequently of an unwholesome nature. Rice forms the staple 
food ; sweetmeats are much indulged in. In seventy-one skulls 
ten cases of caries, in three of which six teeth were involved. 
Four cases of approximal caries. 

The Natives of Northern India.—Diet : Vegetables of a simple 
and wholesome character, staple food being wheat. In 152 skulls 
nine cases of caries, and in no instance more than two teeth 
affected. One case of approximal caries. 

Malays.—Diet : Mixed; fruit, birds, and fish. In twenty- 
four skulls three were affected, and in one of these there was 
extensive caries. 

Chinese.—Staple food, rice. In ten skulls out of twenty-seven 
caries was present, and in six the disease was extensive. 
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Mummery’s results in tabulated form are as follows :— 


Percentage of skulls Skulls showing 
; Skulls examined. showing carious teeth. destructive attrition. 

Eskimo = sad ie 69 1-4 yay 
Indians N.W. Coast North 

America ... eat a 56 3°9 32 
Indians interior N. America p+ rea 9-5 2 
Hiji: <2. x. ai Se: 38 5-2 4 
Maoris (New Zealand) aes 507 3:0 25 
Eastern Polynesia ... ss 79 11-4 15 
Sandwich Islanders ig ay waa ea 19-0 4 
Australian Races ... m3 132 20-4 28 
Tasmanian Race ... ae 33 27-2 6 
Kaffirs (Zulu) ae at 49 14-2 6 
African Slaves ne ahs 236 20:8 23 
Bushmen ... ae iff 29 20-6 9 
Southern Indian Races ... 71 14-0 10 
Northern Indian Races ... 152 9-5 8 
Malay Races se rad 24 12-2 2 
Chinese a Fee er 27 37-0 ) 


Mummery’s figures show that races whose principal diet: is 
flesh are more free from caries than those existing wholly or 
mainly on a vegetable diet. Exception has been taken by 
certain writers to the dietaries set forth by Mummery. In this 
connection it is to be noted that the present-day diets of primitive 
races are not necessarily the same as those of some years ago. 
For example, the Barotze (N.W. Rhodesia) within the last seventy 
years have added cassava (a root from which our tapioca is made) 
to their staple food-stuffs. | ) 

S. Colyer has published statistics relating to certain African 
tribes of Bantu descent :— 

Central African tribes from the region of Lakes Mweru and 
Bangweulu.1—The figures were provided by 1,000 natives (males) 
examined consecutively. The natives came from three districts, 
which will be referred to as I, II, III. Districts I and II were 
‘ saltless,’ District III ‘a great salt producer.’ The natives were 
divided into three classes according to age :— 

Decade 2, ten to twenty years. 


4; 3, twenty to thirty years. 
», 4%, thirty to forty-five years. 


The division must be regarded as approximate, the ages 


having to be guessed. 


Many of the natives file the front teeth and expose the dentine, 
which in many cases shows caries. ‘These teeth are not included 
in the following figures, because the object of the examination 


1 Dental Record, xxxvii, 407. 
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was to discover the incidence of true caries of the enamel. The 
following table shows the percentage of caries in the Peleg 
age periods :— 


Decades. 


—oouu—-—wn~ 

4 2 3 44 Total, 

. Number of individuals examined ... EAS 246 670 84 1000 

Percentage with caries oes a pie 5:7 9:8 21-4 9-8 

Percentage without caries... 94-3 90-2 78-6 90-2 

Percentage of carious teeth per individual 3 “7 2:1 -73 
Percentage of teeth per individual lost from 

other causes 4 ae ed ‘Eh aa 3 3-7 -58 


Notz.—All teeth the loss of which was probably due to caries 
are included as carious teeth. The number of teeth per individual 
is taken as twenty-eight. 


The incidence according to districts is shown in the following 
table :— 


Number of Percentage with Percentage of | Percentage of teeth lost 
District. individuals. caries. carious teeth. | from other causes. 


I 185 Peace nN | - 36 | 42 


| | 

| | 
II 700 11-1 | -91 -67 
III 115 5-2 | 24 | 2) 


Notr.—District III is the salt-producing area for the sur- 
rounding country. 


The diet of these natives is mainly millet porridge, to which 
is added in the rainy season maize, pumpkins, beans, and 
potatoes. 

South-East African tribes in the Transkeian territories.1— 
These natives, of Bantu descent, have caries similar to that of 
highly civilised man, that is, interstitial and fissure cavities. 
Natives may be seen with ‘every tooth save, perhaps, a few 
isolated ones in their jaws, decayed and level with their gums.’ 
Caries of the incisors is comparatively common. 

The staple foods are mealies and Kaffir corn; sugar is con- 
sumed in large quantities, taken with porridge, used to flavour 
tea and coffee, and eaten raw. One family of six members 
consumed six pounds of sugar each week. 


1 Dental Record, xxxix, 401. 


306 DENTAL SURGERY AND PATHOLOGY 


In investigations on caries, it is important that the position 
of the cavities should be given and a distinction made between 
caries starting in the enamel and in the cement. 

The following figures given by J. G. Turner relative to South 
Sea Islanders show the high degree of cervical caries in some of 
the primitive races. Their diet is fruit, vegetables, and coco- 


nut coarsely prepared. Turner found caries in 28-88 per cent. 


of ninety skulls and 8-24 per cent. of 1,116 teeth. There were 
thirty-five interstitial-cervical, twelve lingual-cervical, and 
twenty-four buccal-cervical, cavities. Ninety teeth had been 
lost ante-mortem. | =H 

An interesting report on the examination of old human crania 
deposited in the principal museums ofthe United States is pub- 
lished in the Transactions of the American Dental Association, 
1894, and is well worthy of perusal by those wishing to investigate 


the subject. The following is a résumé of the results obtained :— _ 


Total number of teeth examined = nen 46,657 
Total number of teeth diseased = ae 11,338 
Percentage of diseased teeth 24-3 


The crania were grouped geographically as follows :— 


Number of teeth Number of carious Percentage of 
examined. teeth. carious teeth. 
South America pa ase 6,719 930 5:8 
Central America ... ee 930 44 4:87 
North America Es 435 27,362 1,394 5:09 
Europe (including Anglo- 
Americans) oh BE 3,422 242 7°07 
Pacific & Sandwich Islands 2,738 118 4°3 
Egypt (including Africans) 3,306 113 3:41 
S1a ... Ms as eae 2,180 45 -06 


(3) Modern Civilised Races. 


Among modern civilised races the percentage of mouths 
containing carious teeth has increased very considerably. 

Londoners of the Seventeenth and Highteenth Centuries.—The 
following facts obtained from an examination of a series of skulls 
and mandibles belonging to the seventeenth and eighteenth 
centuries afford some evidence of the condition of the teeth of 
Londoners of that period :— 


Number with full 
a ee Specimens examined. _ dentures. 
(1) Skulls with mandibles ... we 38 bee asa 10 
(2) Skulls only rere ae ae 128 wae wee 48 
(3) Mandibles only ... = <S 227 ate aa 103 
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In the specimens 3,349 teeth were present, 345 being carious, 
or 9-8 per cent. Dividing the specimens into two groups— 

(a) those in which no teeth had been lost from disease, 

(b) those showing loss of teeth from disease, 3 
we find that in group (a) 1,449 teeth were es of which fifty- 
nine were carious, or just over 4-07 per cent. ; in group (b), 1,900 
with 286 teeth carious, or about 15 per oereet 

The post-mortem loss of so many teeth, especially incisors, 
canines, and premolars, in old skulls makes it very difficult to 
arrive at a reliable estimate of the amount of caries, so that data 
obtained from the molars, and especially the permanent first 
molars, give a truer picture of the amount of caries in these 
teeth. Of 1,456 first, second, and third molars, 212 were carious, 
or 14-5 per cent. Of 581 permanent first molars, 105 were 
carious, or 18 per cent. . 

In order to obtain a more accurate estimate of the probable 
number of teeth which had been attacked by caries, it is necessary 
10— 

(1) Include as carious teeth a proportion of those lost ante- 
mortem. Half the teeth were considered to have been lost from 
caries, the other half from parodontal disease. 

(2) Estimate the number of carious teeth among those lost 
post-mortem. 

Working on these lines, it was estimated that of the 6, 804 teeth, 
approximately 14-6 per cent., and of 862 permanent first molars, 
27-6 per cent., had been abaieked by caries. An examination 
of the series of thirty-eight skulls with mandibles showed :— 


Number of skulls and mandibles. Number of carious teeth. 


12 0 
11 1 
4 2 
2 3 
2 5 
1 sia =e ms me 11 
1 13 
1 17 


In other words, fifty of the 103 carious teeth were present 
in four specimens. 

The collective investigations of the British Dental Association 
- showed that in the mouths of 10,500 English and Scotch girls 
and boys, averaging twelve years of age, there were no less than 
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37,000 unsound teeth (deciduous and permanent). In all, 86 per 
cent. of the mouths showed that caries was present in one form 
or another. | 

The subjoined table + shows the relative ratio per hundred of 
children with unsound teeth, defective deciduous teeth, and 
defective permanent teeth. The figures afford an illustration of 
the early age at which caries begins, and also of the progressive 
increase of the disease as children grow older. 


Age period .. bis .. iv.-vi. vii.-ix. X.-xii. xlii.-xv. xvi.- 

Number examined Reber 1,716 3,071 2,367 268. 

Sound (no decay) ... oe OS ss 1462 eee Ge rae 4 eat 

Defective deciduous teeth 

only OT k A aeS oe SESE ae ae ed ae ene 
Defective permanent teeth— 

1-4 ... ak as $828 uo ADS Oe (bp Os ere seen ae 

5-8 ... we Os el i Ls set OPO er cee 9 eG 

Q9ormore ... eniataee eo oe: te iste 6:20 2s 96 


Another illustration of the ravages of caries can be gathered 
from the statistics compiled from the examination of the children 
in the county of Shropshire.2. It was found :— 


(i) That only 3 per cent. of the children at the age of twelve 
and only 5 per cent. at the age of five were free from caries. 

(ii) That the average number of carious teeth at the age of 
five was 6-8, and at the age of twelve was 4:8. 

(iii) That of 3,794 children examined at the age of five, 
no less than 1,017 had ten or more carious teeth ; and of 3,580 
children at the age of twelve, 876 had seven or more carious 
teeth. 


The foregoing figures relate to children attending the Poor 
Law Schools, workhouses, and reformatories. Equally unsatis- 
factory conditions have been shown to exist among children in 
better circumstances ; for example, 560 boys, average 13 years 
7 months, belonging to one of-our large public schools, had lost 
701 of the permanent teeth, while 3,521 were carious. In the 
mouths of 87 per cent. of the boys caries was present. In 


1 Memorandum in regard to the condition of the teeth of school children, 
published by the British Dental Association, p. 64, showing the relative ratio 
per hundred children having unsound teeth, defective deciduous teeth, and 
defective permanent teeth. 

2 The Seventh Annual Report of the School Medical Officer of the Salop 
County Council, 1914. 
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America, Germany, Hungary, and other countries, similar investi- 
gations have yielded much the same results. The investigations 
of Unghvari (Hungary) and Berten (Wiirzberg) show the per- 
centages of carious teeth to be 87-2 and 83; while Rose, in an 
extended inquiry in Baden and Thuringia, and Fenchel (Ham- 
burg) showed caries present in 98-75 per cent. and 96-4 per cent., 


AGE IN YEARS 
9 l 


Sound 


146 
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Fig. 397.—Diagram showing the relative liability to caries according to age. 


(From Brit. Dent. Journ., xxx, 572.) 


‘respectively. The statistics of Rése and Fenchel indicate that, 


as regards caries, the teeth of English children compare favourably 
with those of German children. 

The rapid increase in caries between the ages of six and 
thirteen years is well shown in the diagram (fig. 397) prepared 
by F. W. Richards. 

The foregoing figures will suffice to illustrate the appalling 
ravages of dental caries among modern races. It is satisfactory 
to know that other investigations have brought forth results 
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which show more hopeful conditions. For example, ©. M.. 
Cunningham ! found that among fifty-four children in the Arran 
Islands there were thirty-three perfect dentures, and clinical 
experience undoubtedly shows that the number of perfect 
_ dentures is increasing among the children of the more ee bbe en 
sections of the community. 

Recent reports of school dentists indicate, too, a welcome 
decline in dental caries. T. A. Edmondson found that of 2,403 
children inspected in 1920, 15-7 per cent. had sound dentures 

in contrast to 10-8 per cent. in 1919. 


(4) Animals. r 


Investigation by one of us (J. F. C.)2 of the incidence and 
other relevant details of caries in animals brings to light the 
following facts :— 

Caries occurs in wild, captive, and domestic animals, but least 
in the wild. 

In wild animals it is more common to find caries starting in 
the cementum or dentine and spreading superficially, but in 
captive and domestic animals the initial lesion more often starts 
in a position where food debris may find lodgment, and penetrates 
\the enamel and dentine as in man. 

In wild animals its incidence varies considerably in different 
Species, and in some species varies according to the locality from 
which the particular specimens come. 

The primates are naturally of most interest to us, and of these : 
In the anthropoids more than 97 per cent. of all cavities were 
approximal, and over 76 per cent. in incisor teeth ; the incidence 
of caries in this genus varying from nothing in 88 specimens of 
the siamang (a species of gibbon), to 13 cavities in 5 specimens 


in a total of 689 gorillas, and 76 cavities in 21 specimens in a total | 


of 465 chimpanzees (fig. 398). 

Examination shows that the teeth had invariably been either 
exposed to considerable attrition leading to a small portion of 
enamel being flaked off and so giving rise to a stagnation area, 
or had the cement exposed by the packing of food in the inter- 
dental spaces. | 


1 Brit. Dent. Journ., xviii, 652. 
2 “Variations and Diseases of the Teeth of Animals,’ 1936, Chap. XIX, 
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A comparison of the incidence of caries in wild and captive 
Old and New World monkeys as in the following tables is instruc- 
tive and confirmatory of the generalisations already given :— 


THE Otp AND NEw Wortp Monkeys. 


= Sse . =: be a et ] 


From the Wild State. From the Captive State. 
Family or Sub- Percent- | - Percent- | 
Family. No. of No. No. of age of No. of No. No. of age of 
speci- showing | carious |specimens# speci- | showing | carious |specimens 
mens. caries. teeth. showing mens. caries. teeth. showing | 
caries. caries. 
| 
| a | 
Old World : | 
_ Cercopi- 2,785 1S 2I4 2°8 924 | 75 223 8-1 | 
| thecinee | . | 
_ Colobine | 2,322 2 3s Q-1 48 | — —- — 
‘New World : ; 
Cebidze 2,122 35 66 1:6 160 | 4 | 14 2°5 
Hapalidz 211 1 4 0:5 CTE RST eis Regen — 
, 


Fria. 398.—Anthropopithecus troglodytes (Chimpanzee). 
Maxillz showing caries of the incisors. 


From ‘Variations and Diseases of the Teeth of Animals.’ J. F. C.) 
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Of the Old World monkeys the following table shows that 
caries is commoner in certain genera than in others :— 


OLtp Woritp Monkrtys—CERCOPITHECINZA GROUP. 


Caries in the Different Genera. 


From the Wild State. From the Captive State. 
eS / No. of No. No. of ee No. of No. No. of renin 
speci- | showing | carious |specimens] speci- showing | carious |specimens 
mens. caries. teeth. | showing | mens. caries. | teeth. showing 
caries. caries. 
Cercopi- . 
thecus 1,533 63 223 4+] 338 |: 26 67 we | 
Erythro- | 
cebus | 42 —- |; — — 54 10 23, 18-5 
| Cercocebus| 277 4. 15 1-4 38 1 4 2:6 
| Macaca . | 588 10 34 147 305 18 50 5:9 
Papio . ;.. 288 1 2 0°3 153 15 50 9-8 
| Man- . 
drillus 36 — — — 27 5 29 18-5 
Theropi- ; 
| thecus 21 — — — 5 — = — 
| 


The starting-point of the cavities (in so far as it can be judged) 
in these Old World monkeys (figs. 399 and 400) differs considerably 
in wild and captive animals, as follows :— 


2 ES is 
Wild State. . Captive State. 

Approximal cavities . F ; : 94-2 18-6 

Crown cavities 5:8 81-4 


and the distribution of these cavities (figs. a8 and 400) in the 
teeth affected varied as under :— 


Teeth affected. Wild State. Captive State. 
Incisors 73:3 per cent. 3:1 per cent. 
Canines — 0-9 29 29 
Premolars 5 RR ey abe =. a 
Molars : : 15°00) shes, Wyo sOm., 225, 


Of other primates two of 650 wild lemurs showed caries, as 
_compared with two of eighty-five captive lemurs. 
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Wild animals in other orders do not commonly have caries ; 
of 2,687 ungulates only four showed lesions simulating caries, 


Fic. 399.—Cercopithecus mona grayi (Gray’s Monkey). This specimen shows 
the formation of cavities in the first incisors. 


(From ‘ Variations and Diseases of the Teeth of Animals.’ J. F.C.) 


A 


Pa 


Fia. 400.—Cercopithecus, R.C.S. Odonto. Section G 40.31. A specimen showing 
extensive caries in a captive animal. 


(From ‘Variations and Diseases of the Teeth of Animals.’ J. F.C.) 


of 7,635 carnivores not more than six (fig. 401), the shape of the 
teeth and the nature of the food of carnivores when wild being 
doubtless protective ; and 3,800 wild rodents showed no caries. 
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Fic. 401.—Paguma grayi (Himalayan Palm Civet). B.M. 14.7.10. 243. 
Mandible ; there are cavities in the posterior portions of the first molars. 


(From ‘Variations and Diseases of the Teeth of Animals.’ J. F. C.) 


In domestic animals caries has been found in sixty-six of 484 
London horses, involving as many as ten teeth in some cases 
(fig. 402). It is rare in dogs (fig. 403), occurring in four only of 
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Fic. 402.—Maxille of a horse showing extensive caries of the teeth. 
(From Trans. Odonto. Soc.) 
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762 museum specimens, but has been known to occur in sheep 
and hutch-fed rabbits. 

For further information on the comparative incidence of caries 
the student should consult the work of reference from which the 
above facts and tables are taken. . 


_Fiqa. 403:—Canis familiaris (Domestic Dog). R.C.S. Osteo. Section G 139.3. 
Two carious molar teeth. 


(From ‘ Variations and Diseases of the Teeth of Animals.’ J. F. C.) 


(B) FREQUENCY IN INDIVIDUAL TEETH. 


The various groups of teeth in human beings are subject to 
caries in different degrees. ‘The statistics bearing on this question 
are nearly all derived from records of extractions, and it is needless 
to say that statistics so obtained will not correctly represent the 
relative tendency to caries in the different groups. The per- 
manent first molars are more subject to caries than other teeth, 
and the mandibular more than the maxillary. The permanent 
first molars are erupted early, and the liability to caries is due 
to the unhygienic conditions in the mouth at this period rather 
than to any inherent structural defect. The caries nearly always 
commences on the occluding surfaces. These teeth are probably 
less liable to decay on the approximal surfaces than the maxillary 
premolars. The permanent second molars probably follow next 
to the permanent first molars in their liability to caries, the man- 
_dibular being attacked more frequently than the maxillary. 

In tabulating the incidence of caries in the four permanent 
first molars and the four maxillary incisors in the same 
mouths in four different groups! of children one obtained the 
following figures for comparison ; several hundreds of children 
were tabulated in each group, and the figures worked out as 
for 100 children in each group. 


1 Trans. School Dent. Soc., 1914, vii, 6. (E. 8.) 
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Carious permanent Ist Carious maxillary 


Sex. Average age. molars. ncisors. 
Male _... wi 12°58. 2 190 18 
Female _... ue 12:65 170 4, 
Male a eh 12-55 234 22 
Female ... re 12-6 277 32 


It is extremely difficult without trustworthy statistics to 
place the premolars correctly as regards their liability to caries. | 
Experience affords little evidence on which to choose between 
the maxillary first and second premolars in this respect, but with 


regard to the mandibular premolars the liability to caries is more 


marked in the second than in the first. The mandibular incisors 
are comparatively immune to caries, and this is due as much 
to their shape as to the constant mechanical cleansing action 
of the tongue and lips. The liability of the third molars to 
caries in mouths where all the teeth are present is attributable 
to difficulty in keeping them free from the lodgment of food 
debris. , 

Frequency in Relation to Sex and Age.—It is generally ad- 
mitted that caries is more common in females than in males. 
The observation of Rése+ on 6,280 children, boys and girls 
being about equally divided, showed the percentage of caries 
in boys to be 26 and girls 26,2. Caries is more active during 
the period of growth of the individual than subsequently. A 
fresh period of activity often appears with conditions which lead 
to exposure of the roots of the teeth, the caries commencing in 
the cementum (see also p. 358). 


(C) MORBID ANATOMY AND PATHOLOGY. 
(1) MACROSCOPICAL APPEARANCES. 


(a) Enamel.—In the enamel, the naked-eye appearances of 
caries can best be observed upon the approximal side of a molar 
or premolar. The first indication of the presence of caries is 


.that the enamel loses its normal polish and translucency. Next, 


a whitish spot appears which gradually becomes darker. When 
the process is slow, the discoloration is more marked than when 
the process is rapid. As the interprismatic substance becomes 
disorganised the prisms lose their support and, breaking away, are 

1 Rése: ‘On the Decay of Teeth in the National Schools of Germany,’ 


Oesterreich-Ungarische Vierteljahrsschrift fir Zahnheilkunde, translated in Ash’s 
Quarterly Circular, March and June 1895. 
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mechanically: washed away and a cavity is left which varies 
somewhat in form, being sometimes broad and shallow with 
indistinguishable margins, at other times deep with sharp rugged 
margins. The destruction advances until the dentine is reached, 
when it spreads along the amelo-dentinal junction. 

At times, decalcification may have attacked the dentine 
before any disintegration of the enamel has occurred (see fig. 404). 


x 35. 
Fig. 404.—Decalcification of the enamel without loss of substance (Miller). 
(From Dental Cosmos.) 


When caries commences on the approximal aspects of the 
teeth, the actual point of contact is not always decalcified, but 
around it is a zone showing decalcification. This zone corresponds 
to the area on the tooth where fluid would be held by capillary 
attraction. 

When caries which has started on the approximal surface 
reaches the under surface of the enamel (as is frequently the 
case in molars and premolars), the enamel at that part 
appears bluish-white and translucent, especially by artificial 
light. This appearance is produced by the decalcified tissue 
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which has not been removed by the saliva. As the caries 
reaches the surface, the enamel grows whiter, and eventually 
becomes so weak that mastication fractures it, and the under 
surface is found to be of a soft, cheesy consistency. Caries 
commencing on the dentinal aspect of the enamel and proceeding 
to the surface is known as ‘ secondary enamel decay ’ (figs. 405 
and 406). 


Fia. 405.—Primary and secondary caries of enamel, showing marked 
difference in their character (Miller). 


(From Dental Cosmos.) 


In children in whom rickets develops towards the end of the 
first year and after the eruption of the deciduous incisors, these 
teeth are often completely decalcified, brown, leathery masses of 
dentine being left maintaining the contour of the teeth. There is 
no proteolytic dissolution of the colloidal substance. In these. 
children the saliva is quite acid. < 

(6) Dentine.—The appearances of caries in nie differ con- 
siderably from those in enamel. . The dentine becomes of a 
tough, cartilaginous consistence, and not soft and cheesy as with 
the enamel. After softening, the tissue undergoes disintegra- 
tion; and a cavity is formed. Pigmentation accompanies the 
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process and, as in caries of the enamel; the discoloration depends 
to a great extent upon the rate of progress of the disease. 


x 10. 
Fie. 406.—Secondary caries of enamel. The acid destroys the enamel as it 
advances. Apparent increased transparency of the enamel (Miller). 


(From Dental Cosmos.) 


Caries in dentine may spread in any direction and with vary- 
ing degrees of rapidity. The rapidity of its progress depends upon 
_ the intensity of action of the various ferments and the chemical 

and physical structure of the dentine. The direction taken is 
largely determined by structure. 

In well-calcified dentine decay will 
extend in the direction of the pulp 
rather than laterally, and may on occa- 
sion involve only a restricted zone of 
dentine fibrils ; this is known as ‘ pene- | 
trating caries.’ In dentine poorly Fie. 407. 

calcified decay will extend laterally 

and considerably undermine the enamel; this is particularly 
seen when hypoplasic teeth become carious, when an appearance 
as seen in fig. 407 is often produced. 
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In ‘ rapid caries ’ the dentine can be removed in large leathery: 
masses, the action of the acid being more rapid than that of the 
peptonising organisms. This condition is called ‘ caries humida.’ 
When the carious process is slow, the action of the peptonising 
organisms almost keeps pace with the action of the acids. 

(c) Cementum.—Caries of the cementum is less common than 
caries of the dentine or of the enamel. It generally starts at the 
neck of the tooth, though it may attack any part of the root when 


Fic. 408. (J. Howard Mummery.) (From Brit. Dent. J ourn.) 


the roots are exposed through loss of the periodontal membrane. 
The cemental tissue first becomes softened, and disintegration 
follows, leading to, the formation of shallow cavities. The 
cavities become widely extended, but owing to there being no 
circumscribed points of retention, they are seldom deep. An 
exception, however, occurs at the angle formed by two roots of 
a molar, the cavity at this point often becoming deep. 

(2) Nasmyth’s Membrane.—The naked-eye appearance of de- 
struction of Nasmyth’s membrane is a more or less pronounced 
discoloration. 
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(e) Reactions and Phenomena accompanying caries :— 

(i) Enamel—J. Howard Mummery, in 1926, first described 
and figured a reaction in the enamel against the advance of 
caries ; this was shown as a zone of hypercalcification deep to 
superficial caries in enamel (fig. 408). Confirmation of the 
possibility of this occurring is given by one’s work on enamel ? 
showing also that it may react in a similar manner to traumatic 
injury ; this also appears to demonstrate that the hypercalcifica- 
tion takes place via the interprismatic substance, and that the 
prisms become hypercalcified as well. 

The fact that the tissue at this point is denser is shown by 
it being less permeable to staining influences than is normal 
enamel, and so far as we know increased density can only be 
attained by an increase in calcification. 

(ii) Dentine—In the dentine a reaction of a similar nature 
takes place ; it is more readily seen in slow caries. A translucent 
zone, less, or even quite, impermeable to stains appears between 
advancing caries and the tooth pulp ; in shape it assumes the area 
of a cone with its apex towards the pulp; the dentine on either 
side of the zone may be freely permeable (fig. 409). As caries 
advances this zone of hypercalcification extends to the tooth pulp, 
which, to protect itself further, then forms secondary dentine in 
continuity with the ends of the affected tubules. That this 
reaction is a vital one is confirmed by its occurrence only in 
teeth having living pulps and its absence when caries is artificially 
produced in the laboratory. That it is due to hypercalcification 
is known from the fact that it becomes progressively less 
permeable and ultimately impermeable to stains; as this cal- 
cification of the tube contents takes place, the refractive indices 
of the tube contents and dentine matrix thereby become 
approximated so that translucency of greater or less degree is 
produced. If this zone were produced by decalcification the 
portion of dentine it involved would be more readily stainable 
than the other dentine of the tooth, and the zone would extend 
in all directions around the carious focus, but neither is the 
case. 

It has been stated that the translucent zone area in dentine, 
whether produced as a reaction to the advance of caries or to 
the advance of physiological attrition, is an area of ‘dead ’ tissue ; 


1 Brit. Dent. Journ., 1926, xlvii, 473. 
2 Proc. Roy. Soc. B., 1930, 106, 376. (E. 8.) 
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while there is no conclusive evidence in favour of this contention, 
there is evidence, apart from that already given as to its vital 
character, that it may be living ; dentine exposed by attrition is 
often very sensitive to tactile and acid stimuli. The possibility 
of the zones being ‘ dead ’ is based on the statement that if they 
are impermeable to stains they must also be impermeable to vital 
influences, and so only present as inert chemical substances ; 


c x 10. 


Fic. 409.—Section of molar showing typical translucent zone in the dentine 
(Miller). (From Dental Cosmos.) 


but nine-tenths of the body is water, itself an inert chemical, and 
chemists can account for 100 per cent. of the body purely as 
chemicals, and all chemical substances as such are inert. In 
addition, the formation of secondary dentine attached to and in 
organic continuity with the translucent zone is, by comparison, 
very strong evidence that such zones are living, as regeneration 
(such as the formation of secondary dentine) can only take place 
in continuity of structure between live tissues, and such continuity 
between secondary dentine and the translucent zone exists 
physically and can be seen as organic continuity microscopically. 
These zones may also be found under intact enamel which has 
not been subjected to attrition.. 
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(iit) Pigmentation—The pigmentation accompanying caries . 
varies from a pale yellow to black ; the more rapid the process, 
as a rule, the lighter the colour. As the discoloration in carious. 
teeth is produced solely by outside agency and is also seen in 
dentine free from caries, it may be safely assumed that it is merely 
an incidental phenomenon of the disease and not an active agent 
in producing the disease. The discoloration is in all probability 
produced by colouring matter derived from such things as tea, 
tobacco, etc.; it is improbable that it is produced by chromo- 
genic bacteria, because dentine exposed by attrition is some- 
times similarly superficially stained, and bacteria would fot have 
the opportunity to remain on such surfaces to produce pigment. 


(2) CHEMICAL CHANGES. 


The chemical changes which take place in carious teeth con- 
sist in a decrease in the amount of lime salts; with loss also of 
organic matter. In analyses undertaken by Miller it was found 
that carious dentine contained only about one-thirteenth of its 
original amount of lime salts, while the organic material was also 


reduced by two-fifths. . 


(8) MICROSCOPICAL APPEARANCES. ~* 


(a) Enamel.—The microscopical appearances have been shown 
by C. F. Bodecker! and H. C. Malleson? in microtome cut 
sections. In carious conditions these show that a bacterial 
plaque is formed on the surface of the enamel, which pro- 
duces an opacity by acting on the interprismatic substance ; 
infection then proceeds either along the space previously occupied 
by the interprismatic substance or along a fissure which may be 
developmental or otherwise, the progress of caries being more 
rapid when a fissure is present. As the interprismatic substance 
is dissolved the prisms lose their support and break away, leaving 
a cavity (figs. 410 to 412). Considerable importance was attached 
to the presence of bacterial plaques by Leon Williams and G. V. 
Black, who had previously described them. 

(b) Dentine.—If longitudinal sections of carious dentine which 
have been stained to demonstrate micro-organisms be examined 
microscopically; the following points will be observed. 


1 Dental Review, May 1905 and April 1906. 
2 Brit. Dent. Journ., Aug. 1925. 
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Bordering the surface (fig. 413) the dentine is hollowed 
out in an irregular manner, the cavities presenting no definite 
shape (a). A little deeper in the substance of the dentine 
irregular masses of stain can be detected (b), and, in places, the 


x 800. 
Fic. 410.—Showing commencement of caries. Enamel rods separated by 


solution of cement substance and discoloured by action of acid. (Leon 
Williams. ) 


stain presents a globular appearance (c). Lower down, streaks: 
of stain are to be seen (d), while still farther down the dentine is 
unstained (e). 

The interpretation of these appearances is as follows :— 

(i) The unstained part (e) is dentine in a decalcified but 
uninfected condition. | 

(ii) The streaks of stain (d) are nite one occupying 
individual dentinal tubes. cee | 


es 


a 
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(iii) The globular masses are micro-organisms occupying the 
tubes and adjacent dentine matrix ; in other words, the tube 


Fic. 411.—Enamel from the distal surface of a premolar. Stained Heidenhain’s 
hematoxylin. Showing cavity filled with micro-organisms, and changes in 
the surrounding enamel. (0) (F.F.1.) Infected fissure, (2) normalenamel. x 80. 

_ (H.C. Malleson.) (From Brit. Dent. Journ.) 


Fic. 412.Enamel from the approximal surface of a young premolar. Stained 
Gram and Eosin, showing bacterial plaque and infected fissure. 800. 
(H. C. Malleson.) (From Brit. Dent. Journ.) 


sheaths and dentine matrix have disappeared at those points and 
micro-organisms have taken their place. These globular masses 
are termed “ liquefaction foci ’ (fig. 414). 
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x 80. 
Fie. 413.—Longitudinal section of carious dentine. (A. 


x.150. 
Fie. 414.—Longitudinal section of carious dentine, 


(A. Pringle.) 
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(iv) The irregular masses are formed by the fusion of ‘ lique- 
faction foci.’ 

In sections containing interglobular spaces, the spaces are 
generally seen to be filled with masses of organisms. Figs. 415 
to 417 are longitudinal sections through carious dentine stained 
to demonstrate the micro-organisms. 

If sections of carious dentine are stained to demonstrate 
micro-organisms only, the softened parts towards the cavity 
are stained, and towards the normal dentine unstained, which 


x 650. 


Fia. 415.—Longitudinal section of carious dentine, showing rod-shaped organisms 
in tubes. (J. Howard Mummery.) 


clearly shows that softening precedes -infection. Miller has 
termed the unstained portion the ‘non-infected zone.’ The 
micro-organisms show a greater tendency to spread towards 
the pulp than in a lateral direction, but this is not always the 
case especially when a large number of interglobular spaces are 
present. The dividing line between the infected and the non- 
infected zones is often well marked (fig. 418). 

In addition to micro-organisms, rod-shaped fragments or 
elements can usually. be demonstrated in the tubules and are also 
seen in artificially produced caries. These elements, the source 
of which is not definitely known, are conjectured to be either 
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x 650. 


Fie. 416.—Longitudinal section of carious dentine, showing tubes filled with 
micrococci. (J. Howard Mummery.) 


x 650. 


Fig. 417.—Longitudinal section of carious dentine, showing tubes filled with 
organisms. (J. Howard Mummery.) 
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Fic, 418.—Carious dentine, showing that 


the boundary between the 
(Miller. ) 


laterally, 


_ infected and non-infected parts may be very regular. 


Fic. 419.—Row of shining 


granules in the tubules 
from a tooth used as 
an artificial substitute. 
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(i) portions of consolidated fibrils; (ii) pieces of the sheaths 
of Neumann; or (iii) casts of the enlarged fibrils. Miller 
finds that these elements disappear immediately they are 
brought into contact with inorganic acids (dilute sulphuric 
acid), but become more distinct when organic acids are used, 
and he therefore thinks it probable that they are lime forma- 
tions. Rows of shining irregular granules are also met with 
generally in the area in advance of caries (fig. 419). It is 


x 650. 


Fic. 420.—Transverse section of carious dentine, showing enlarged tubes filled 
with micro-organisms. 


/ 


possible that these granules have the same origin as the rod- 
shaped elements, for, if the latter be crushed, eraamilee can be 
produced. 

Transverse sections near the carious cavity show the tubes 
enlarged and filled with micro-organisms (fig. 420). In trans- 
verse sections taken nearer to the normal dentine, it is found that 
the sheath of the dentinal tubes is considerably enlarged, owing, 
probably, to decalcification. The appearance of the dentine in 
this condition has been termed the tobacco-pipe stem appearance 
(Tomes). This is shown in fig. 421. 

The tobacco-pipe stem appearance is also seen in caries 
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occurring in teeth used as substitutes, and in caries produced by 
artificial: means. 

In the T'rans. Odonto. Soc., xxiv, 90, C. S. Tomes has figured 
a tooth found in the graveyard of an old church. The cementum 
and dentine of this tooth have been bored in many directions 
by a fungus, probably the Saccharomyces mycoderma (Miller). 
The penetration of the dentine by Saccharomyces mycoderma is, 
according to Miller, frequently seen in teeth used as artificial 


x 200. 
Fig. 421. (A. Pringle.) 


substitutes. It is not at all improbable that other fungi may 
possess the power of penetrating dentine. 
F. J. Bennett has shown teeth from graves in Central America, 
with the dentine almost completely destroyed by a fungus. 
(c) Cementum.—Caries of cementum (fig. 422) resembles caries 
of dentine in some details, especially when the micro-organisms 
_ penetrate, as they commonly do, along the line of Sharpey’s 
- fibres. 
There is some reason to doubt whether the destruction of the 
cementum is always brought about by the same process as destruc- 
tion of the enamel. There are individuals who are free from 


332 DENTAL SURGERY AND PATHOLOGY 


caries during the greater part of their lives, but who eventually 
become susceptible to caries of the cementum. 

When cementum is exposed, the outer layer is liable to be 
robbed of nutrition and die or to be considerably lowered in 
vitality. In such tissue autolytic changes may take place, and it is 
possible that proteolytic enzymes formed from proteid residues or 
mucus may be responsible for the primary decay in this tissue. 

In practice one meets with cases in which the roots of the 
teeth have been exposed by abrasion, and there is a patch of 


x 600. 


Fic. 422.—Caries in cement. (Preparation by Miller. Photomicrograph by 
J. Howard Mummery.) (From Brit. Dent. Journ.) 


slightly softened dentine in a position away from the risk of 
food lodgment. In many of these cases there is an absence of 
caries of enamel. It is difficult to account for this softening of 
the cementum on the lines of carbohydrate stagnation, and it 
would seem that other agencies may be at work in the production 
of this condition. In some instances the cavities in the cementum 
are apparently the result of direct absorption of tissue associated 
with an inflammatory condition of the gum margin. 
G. Preiswerk,! as a result of experiments, came to the con- 
clusion that caries could occur in an alkaline reaction. The 
1 * Atlas and Text-book of Dentistry,’ 1907. 
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organic ground substance is first destroyed, the disintegration 
being brought about by proteolytic action, and with the dissolu- 
tion of the connective tissue the calcium salts disappear. It is 
possible that the slow destruction of roots, so often seen in the 
mouth, is brought about by this means and not by acids formed 
from carbohydrate debris. With the disappearance of the 
cementum, a cavity in time forms which allows of the retention of 
food debris, and the process may then follow that seen in caries 
elsewhere. 

(d) The Effect of Caries on the Pulp.—This portion of the 
subject is dealt with in detail in a later chapter (XIII) treating 
of the pathology of the dental pulp. 


(4) BACTERIOLOGY. 


The first systematic account of the action of micro-organisms 
in caries was published by Leber and Rottenstein in 1867. These 
authors described caries as due partly to the action of acids and 
partly to the proliferation in the tubes of the dentine of a definite 
micro-organism, the Leptothrix buccalis ; they also expressed the 
view that the growth of the fungus in the substance of the dentine 
could not take place without a preliminary decalcification of the 
tissues of the teeth by acid. The acid they believed was formed 
by the fermentation of the particles of food lodged between the 
teeth and in fissures on the enamel, and considered it probable 
-that lactic acid was formed in this fermentation. 

In 1881 Underwood and Milles! showed that caries was 
absolutely dependent upon the presence and proliferation of 
micro-organisms. At a later date Miller established the facts 
that some organisms had the power to produce acids from food- 
stuffs in sufficient quantity to decalcify tooth structure ; others 
the power to break down decalcified tissue ; while others possessed 
both properties. In 1883 Miller ? isolated four types of bacteria 
from carious dentine; five years later, Vignal and Galippe * 
examined eighteen carious teeth, in all of which they demon- 
‘strated four types of bacteria, a fifth type was found eight times, 
and a sixth type five times. K. W. Goadby * isolated eighteen 

1 Trans. Internat. Med. Congress, London, 1881, iii, 523. 
2 Independent Practitioner, July 1884. 


3 L’Odontologie, March 1889. 
4 ‘The Mycology of the Mouth.’ 
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types of organisms and divided them into two groups: (a) Acid- 
forming bacteria or bacteria capable of producing acids by the 
fermentation of carbohydrates ; (6b) liquefying bacteria. which, 
either by their own action or by the production of proteolytic 
enzymes, cause digestion of the decalcified dentine. 

Goadby has also shown that the number and varieties of 
bacteria on the surface of a carious cavity are more numerous 
than in the deeper layers; the varieties on the surface of the 
carious dentine are mostly aerobic liquefiers—many of them 
liquefy gelatin with great rapidity—and are capable of coagulating 
blood serum. Most of the organisms which liquefy coagulated 
blood serum will digest decalcified dentine. A small fraction 
were anaerobic liquefiers. The organisms from the deeper layers 


of carious dentine are rarely liquefying bacteria, but nearly all of _ 


them are capable of the production of acid from carbohydrates, 


especially glucose, maltose, and lactose. The organisms on the 


surface of carious dentine often possess the power of discolouring 
the medium upon which they are originally grown. 

Goadby states that not all organisms capable of liquefying 
nutrient gelatin also possess the power of digesting the decalcified 
tooth cartilage or chondrinogen. From the deeper layer of the 
carious dentine he has frequently isolated an organism for which 
he suggests the name Bacillus necrodentalis, and he seems to think 
that this organism may stand in some causal relationship to caries, 
inasmuch as its characteristics fit in with the process of decay. 
In sixteen out of twenty cases he obtained the S. brevis, and as 
this organism and the B. necrodentalis are facultative anaerobes 
and are both acid producers, he considers that they may be largely 
instrumental in decalcifying the matrix prior to its disintegration 
by other organisms. 

Another organism, hitherto unrecognised in the mouth, has 
been found by Goadby constantly associated with organisms 
from the surface of carious dentine, and in two out of twenty 
cases it was associated with organisms from the deeper layers. 
This organism, he considers, belongs to Streptothrice, and has 
been termed by him the Streptothrix buccalis. | 

In the British Journal of Experimental Pathology (June 1922), 
McIntosh, James, and Lazarus-Barlow described two organisms 
which they isolated from carious dentine, the Bacillus acidophilus 
odontolyticus I and II. 

The deeper layers of carious dentine were emulsified in acid 
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broths and, after twenty-four hours’ incubation, broths of varying 


degrees of acidity were heavily inoculated and, from these, agar 


plates were inoculated after twenty-four to forty-eight hours. 
‘The organisms isolated by the above method fall, morpho- 
logically, into two main groups : (a) Type I, a long, thin bacillus, 
0:75 X 2-3 u, which occur singly, in pairs or chains, having a 
marked tendency to parallelism or palisade formation in dried 
films (fig. 423) ; and (6) Type IT, a shorter bacillus, 0-75 «x 1-2 U, 
usually occurring in chains (fig. 424). After prolonged subculture 


Fie. 423.—Type I bacillus : Fie. 424.—Type II bacillus: smear 
smear preparation from _ preparation from agar _ slope 
agar slope culture, show- culture. Gram. xX 1,000. (From 
ing palisade and chain Brit. Journ. of Experimental 
formation. Gram. x 1,000. Pathology.) 


(From Brit. Journ. of 
Experimental Pathology.) 


on agar, Type I fails to form chains. Both organisms are non- 
motile and Gram-positive ; both are aerobes and’ facultative 
anaerobes. In broth there is in most cases uniform turbidity, 
but in a few cases the growth settles at the bottom. On ordinary 


_agar the colonies may appear as minute points after twenty-four 


: 
* 
4 
3 
- 
4 


hours’ incubation, but often do not become visible till after 
forty-eight hours; they are small, round, greyish and opaque, 


j with a finely granular appearance under the low power and a 


regular outline. In size, the colonies are about 0-5-1 mm. in 
diameter; on serum agar, rather larger, up to 2 mm. In a 
gelatin-agar shake culture, the colonies have a rough biconvex 
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appearance which might be described as being “ Tam 0’ Shanter ” 
shaped.’ 

Type I was isolated in pure culture from thirty-eight and 
Type II from eighteen of the fifty teeth examined. 

‘As regards the fermentation of sugars, of the thirty-eight 
strains of Type I isolated thirty-three formed acid and no gas in 
glucose and lactose, no acid or gas in saccharose, and acid and 
clot in milk. The milk usually became acid on the second day 
and was firmly clotted on the third, with all except the top 
quarter to half an inch completely decalorised. Four of the 
remaining five strains formed acid in saccharose and glucose, 
but differed in their reactions in lactose and milk; one strain 
formed acid in glucose alone. The action of Type II on sugars 
is nothing like so constant; seven out of the eighteen strains 
isolated formed acid and no gas in glucose, lactose, and saccharose, 
and acid and clot in milk, the effect on the last-named being 
similar to that of Type I. Three strains formed no clot in milk 
after prolonged incubation, and two strains had no effect at all 
on milk. The remaining six strains varied considerably in their 
reactions.’ | : | 

‘In no case was gelatin liquefied by either type, nor was indol 
formed ; twenty-six strains were also inoculated into dextrin and 
dulcite without the formation of acid or gas.’ 

The authors have named the organisms B. acidophilus odonto- 
lyticus I and II. 

Mouths of persons who suffered from caries were examined, 
and cultures of Type I were isolated in 30 per cent. of the cases 
and Type II in 20 per cent. (See also section on * Experimental 
Reproduction of Caries,’ p. 342.) | 

There is no doubt that these organisms can cause the initial 
decalcification in dental caries. By putting teeth into emulsions 
of these organisms the complete phenomena of caries were 
artificially produced in that, not only did they produce the 
decalcifying acid but, when deprived of carbohydrates, they had 
a proteolytic action as well. Though these organisms can live 
in a fairly high concentration of acid they grow more freely when 
the medium is slightly alkaline. | 

Kilian Clarke has isolated an organism, the Streptococcus 
mutans, which he states is responsible for the initial decalcification 
of enamel. As its name implies, the appearance of this organism 
is variable, and depends on the reaction of the medium in which 


CARIES OF THE TEETH 337 


it is grown ; in an alkaline medium it appears as a non-capsulated 
coccus 0-75 pu. in diameter growing in chains, in an acid medium 
as a bacillus 1-5 » to 3 » in length. It is Gram-positive, an 
aerobe and facultative anaerobe. The optimum reaction for its 
growth is pH 7. 

Sterilised normal teeth were placed in glucose broth pH 7 
cultures of this organism. The medium was changed daily so as 
not to keep the teeth too long in an acid solution ; the enamel 
became considerably decalcified in from seven to arieen weeks. 
If the process were allowed to continue for a longer period the 
dentine tubes became infected as in dental caries. The growth 
adhered to the surface of the enamel. Kilian Clarke affirmed 
that the earliest lesions of the enamel were caused by this 
organism which was always present in caries of the enamel; he 
maintained that the Bacillus acidophilus odontolyticus is Gia? 
found in the earliest lesions. 

In conclusion, it must be remembered that in the mouth 
caries is probably never produced by any one organism, and it is 
likely that other organisms, in addition to those specifically 
mentioned, may take part in and assist or inhibit the initial 
production of acid. Adami? has directed attention to the fact 
that organisms, in adapting themselves to altered environment, 
may alter their reactions, and it is very probable that this occurs 
in such mixed infections as occur in carious cavities. 


(5) THE SOURCE OF THE ACID. 


Foods consist of proteins, fats, carbohydrates, water, and 
salts. If proteins should stagnate in the mouth, but little acid 
reaction is produced, whereas alkaline products are produced in 
excess, particularly in the later stages, so that the general 
reaction is alkaline. This cannot directly affect enamel. Fats 
are passed through the mouth practically unchanged and so 
cannot directly affect dental conditions. 

Water is neutral and therefore inert. 

Salts, derived mainly from vegetable foods, are mainly neutral, 
but even if not, the mastication of the vegetable fibre from which 
they are expressed prevents their remaining in contact with the 
teeth. 

1 * The Principles of Pathology,’ 101. 
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Except that some of the above foods are cooked, the form in 
which they are taken differs but little from that in which wild 
animals may obtain them, and although dental caries is not 
unknown among wild animals it is relatively rare. 

Carbohydrates.—Carbohydrates, when -acted on by micro- 
organisms, may give rise to acid (lactic, malic, or succinic) ; it is 
the only food which can do so, and it is the only food which 
civilised man takes in a form markedly different from that in 
which any wild animai can take it. No wild animal can obtain 
carbohydrate in a pure form, either as starch or sugar; as they 
obtain it it is always in combination with a fibrous or other 
ingredient (such as honey in the comb) which, when the article 
is masticated, tends to dislodge solid particles or fluids in solution 
from the crevices and interstices of the teeth; particularly 
is this so towards the end of the act of mastication in the effort 
to extract the last remnants of ‘ goodness’ from the article 
masticated ; besides, additional and free salivary flow is thereby 
occasioned. Under such normal circumstances it is probable 
that the salivary starch enzyme ptyalin may efficiently deal with 
what little, if any, starchy residue there may be. 

Civilised man, on the contrary, takes most of his carbohydrate 
in an excessively refined and pure form, such as may readily 
adhere to or lodge around teeth ; moreover, some of the sugars 
he takes are in a more readily fermentable form than occurs 
pure in nature. 

Carbohydrates occur in foods as Polysaccharides (C,H,,)Q5),. 
Disaccharides (C,.H,,0,,), and Monosaccharides (C,H,.0.,). _ 

The Polysaccharides are cellulose, starch, and dextrin. 

Cellulose—This, the chief constituent of vegetable fibre 
and the vegetable cell wall, is probably not acted on by bacteria 


while in the mouth and so passes through it chemically unchanged. — 


Starch (cooked), if remaining in the mouth may be acted on 
by the ptyalin and converted into the disaccharide maltose and 
thence by a hydrolytic bacterial ferment called invertin into the 
monosaccharide dextrose ; bacterial action on monosaccharides 
can produce acid. 

Uncooked starch, if the cellulose covering of the starch 
granules is intact, is protected from bacterial or enzyme action 
while in the mouth. 

Dextrin is a soluble gummy substance derived from starch, 
concerning which but little is known of the action of bacteria on it. 


= 
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Sugar.—-Sugar is taken in two chemical forms :— 

(i) Non-fermentable disaccharide (C,,H,,0,,) comprising cane 
and beet sugars, maltose, and lactose. 

The non-fermentable disaccharides when in the mouth may 
be acted on by a hydrolytic bacterial ferment called invertin and 
converted into such monosaccharides as dextrose and levulose 
by hydrarisation thus : 

C,.H>.0,; + H,O = CeH1.0, + CgH,,0, 
(cane sugar) (dextrose) (levulose) 

(ii) Fermentable monosaccharide (C,H,,0,) comprising glu- 
cose, dextrose, levulose, galactose, grape sugar.. 

The fermentable monosaccharides can be acted on directly 
by bacteria to produce acid. 

The acids which initiate dental caries by decalcifying the 
enamel have been thought by different authorities to be lactic, 
malic, and succinic acids, but principally lactic. 

There is some difference of opinion as to whether the solid 
carbohydrates (starches) or the soluble (sugars) do the greater 
harm in the production of acid. The pros and cons of the 
argument are briefly as follows :— 

Starches adhere to the teeth and are apt to remain there for 
some time, they are very freely taken at most meals daily in a 
very refined form, solid masses cannot ferment so rapidly as 
solutions, and the acid by-products of their fermentation would 
remain so localised that they would ultimately inhibit the 
bacterial growth which produced them. 

Sugars in solution are far more readily fermentable, they are 
taken freely at most meals, and the quantity of sugar used per 
head per annum in the United Kingdom has been steadily 
increasing for the past two hundred years. Of late years the 
fermentable monosaccharide glucose has been increasingly used 
as a sweetening agent; it is very readily fermentable. Caries 
often starts around the point of contact of one tooth with the 
next, as if the decalcifying agent had been held there in solution 
by capillary attraction ; also, caries is often found in pits and 
fissures which have been kept free of solid particles. Osborn’s 
recent research,! however, indicates that it is the refined sugars 
chiefly that are so harmful, and that in fruits and sugar cane it 
is not so much the presence of the vegetable cellulose acting as 


1 South Afric. Journ. Med. Sci., 1935, i, 57 ; Journ. Dent. Res., 1937, xvi, 165. 
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a cleansing agent as protective substances present in the un- 
refined sugar which inhibit its decalcifying action. 

The view that the acid is formed directly from the fermenta- 
tion of food is not held by all observers. A. Lohmann ! considers 
that the mucin is the agent which brings about the decalcification 
of the enamel, the mucin being set free from its combination 
with salts by the action of some acid. He states that: ‘On 
account of the short stay of carbohydrates in the mouth, but a 
very slight transformation of the same can take place, whereby 
only maltose is formed. The production of lactic acid, however, 
presupposes the formation of grape-sugar, since cane-sugar under- 
goes no changes whatever in the saliva. Consequently, lactic 
acid cannot be formed in the mouth.’ 

Clinically, there is evidence to show that mucus is causally 
related to caries. Children who; in consequence of being “ mouth- 
breathers,’ have developed a marginal gingivitis around the 
anterior teeth, show a tendency to caries on the approximal 
and labial aspects of those teeth, and this tendency exists even 
in mouths where every care is taken to cleanse the teeth by 
artificial means. Mucus secreted by the glands of the mucous 
membrane often has an acid reaction which is due, according to 
Kirk, to the presence of acid phosphates of lime and soda. It 
seems probable that this acid reaction is in some way related to 
the rapid caries of these cases, and the fact that, in mouth- 
breathers, the natural cleansing of the teeth is interfered with 
would appear to support this view. 

It is, too, a clinical fact that caries is often found to be very 
extensive in patients who have viscid saliva, such patients as 
those in whom, on moving one’s finger from salivary contact to 
a distance of two feet away, a thread of viscid mucous saliva 
maintains an unbroken connection. 

The Chemical Action of Sugar.—Sugar has a strong affinity 
for calcium in its chemical capacity quite apart from the results 
of any bacterial action on it. Recently one of us (EH. 8.)? 
incubated, in some eight batches at blood heat, the suspended 
enamel-covered crowns of teeth in sugar solutions of known 
strength for three months, and separately, ground sections of 
teeth cut so as to show some cross sections of enamel prisms. 
After quite a short incubation period the sugar solutions, which 


1 Archiv fir Zahnheilkunde, June 1904. 
2 Brit. Dent. Journ., 1938, Ixiv, 245. (HE. 8.) 
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had been carefully tested for neutrality and the presence of 
calcium beforehand and were checked by saline controls, showed 
the presence of calcium in them, which could only have been 
derived from the enamel. Ultimately, on trying to permeate 
these teeth with stains, but littie penetration of stain from the 
outside was noted in the complete crowns, but in the sections it 
was found that the stain would now penetrate the prisms, but 
not the interprismatic substance (fig. 425), so that it appears 


Fic. 425.—Young human enamel, ground after incubation of a thick section for 
three months in sugar solution. Shows absorption of stain by prisms but 
not by interprismatic substance. Sections transverse to long axis of prisms. 
x 235. (E.8.) (From Brit. Dent. Journ.) 


that sugar can abstract calcium, probably by the formation of 
calcium sucrose, from the prisms, but not from the interprismatic 
substance, or anyway not so easily, the action appearing to be 
rather converse to the action of acid on enamel and indicating 
a chemical difference between these structures; here also the 
action appeared to be superficial, as if the sections were ground 
too thin, the stain-penetrated position was lost. At first, as the 
whole crowns immersed in sugar solution became more trans- 


_ parent than normal and the tests showed that calcium had been 


‘ 
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taken from them, it seemed that this increased transparency 
might be explained by the approximation of the refractive index 
of the more highly calcified to that of the less highly calcified 
part, but it was not so, or not entirely, as sugar itself acts as a 
clearing medium, and on washing out the sugar the normal degree 
of opacity returned. An attempt was made to measure the 
difference in the degree of translucency, but the teeth were too 
dense to allow of this being done. 

Whether this chemical action of sugar on enamel is of Snead 
importance is not easy to assess; but certainly three months’. 
incubation didnot make a vast Shanes in the permeability of 
the enamel, though of course it may assist in the initiation of 
caries. 


(D) EXPERIMENTAL REPRODUCTION OF CARIES. 


The production of caries in teeth artificially was first success- 
fully accomplished by Miller. Teeth which were perfectly sound, 
- but of various degrees of density, were cut into pieces of different 
sizes and placed in a mixture of saliva, meat, and bread. This 
mixture, which was repeatedly renewed, was kept for three 
months at 98° F., at the end of which time there was definite © 
caries of the teeth. With caries produced by artificial means 
there is no translucency, but translucency forms no essential 
part of the carious process. If the reaction of the solution in 
which the teeth are placed becomes alkaline, or if the teeth are 
exposed to the air or to the action of different articles of food, 
such as coffee, tea, tobacco, fruit, etc., shades of colour are 
produced similar to those found in the mouth. 

M. Choquet has recorded ! an interesting experiment in which 
he submitted normal dentine to the action of a pure culture of a 
micro-organism. From three carious teeth which had been filled 
he isolated five species of micro-organisms. From one of these — 
he obtained a pure culture and applied it to a small cavity drilled 
in the incisor of a sheep, the culture being retained in position for 
nine months. The dentine at the end of this period was found to 
have undergone certain changes, namely, softening and alteration 
in colour. The appearances, however, were in no way typical 


1 International Medical Congress, Paris, 1900, reported in Brit. Journ. Dent. 
Sci., November 15, 1900. 
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of carious dentine, and it cannot be claimed that artificial caries 
was produced in this experiment. 

Reference has been made to the constant presence of two 
types of bacillus in carious dentine, the Bacillus acidophilus 
odontolyticus Types I and II. If teeth are immersed in broth 
inoculated with these bacilli, artificial caries is produced. The 
method adopted was as follows :— 

“Non-carious teeth were placed in broth and 2 per cent. 
glucose broth in 3 in. by 1 in. tubes and sterilised ; various 
strains were then inoculated into the broth, S. salivarius in both 
ordinary broth and glucose broth, and B. coli in glucose broth 


Fia. 426.—Artificial caries ; section showing spread of bacilli along the 
dentinal tubules, which are considerably dilated. x 40. 


- (From Brit. Journ. of Experimental Pathology.) 


being used as controls. Every eighth day the teeth were removed 
and placed into fresh uninoculated broth under sterile pre- 
cautions, so as to approximate somewhat to the conditions in 
the mouth and prevent the teeth remaining continually in an 
acid medium.’ | 

The longitudinal section of a tooth (fig. 426) which had been 
kept in glucose broth culture of Type I bacillus for fourteen weeks 
shows penetration of the dentinal tubes from the pulp cavity side. 

The presence of liquefaction foci (fig. 427) is evidence of the 
power of the same organism to break up the collagen matrix of 
the dentine. 

The action of milk upon dentine has been investigated by 
F. J. Bennett.) Sound teeth were broken into fragments and 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), ios 
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Fia. 427.—Artificial caries ; individual bacilli in the dentinal tubules, 
also liquefaction focus. x 700. 


(From Brit. Journ. of Experimental Pathology.) 


Fic. 428.—Portion of dentine decalcified by acid milk and stained to 
show micro-organisms in the tubes. (From Proc. Roy. Soc. Med.) 


if 
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covered with 50 c.c. to 100 c.c. of cow’s milk and kept in an 
incubator at 35° C. The milk was in some cases changed daily, 
in other cases every two or three days. In all cases the milk 
became curdled and showed an acid reaction to litmus in a few 
hours ; this acidity was strongly marked in two to three days, 
after which an alkaline reaction set in with a characteristic 
putrescent smell. In no case was there an admixture of saliva 
or any other ingredient with the milk. The dentine became 
softened with patches of white opacity on the enamel. Sections 
'of the dentine were cut on a microtome, and, on staining, the 
tubes were found to be occupied by organisms (fig. 428). 


(E) FACTORS: INFLUENCING THE INCIDENCE OF 
CARIES. 


Under this heading various questions connected with the 
susceptibility and immunity of individuals to caries will be 
considered. 

The Teeth.—Clinical and histological observations show that 
enamel varies considerably in density and permeability and in 
youth and age ; it also varies in thickness and in the rapidity with 
which it breaks down when attacked by caries. These pheno- 
- mena are probably intimately connected with the physical and 
chemical variations of enamel. Pickerill,1 who has investigated 
the subject, divides teeth into three clinical groups :-— 


(i) Native—Teeth of primitive races. 

(ii) Sclerotic_—Teeth usually characterised by their ‘ hardness ’ 
and immunity to caries. 

(iii) Malacotic—Teeth characterised by their ‘ softness ’ and 
susceptibility to caries. 


For the examination of certain markings on the enamel 
surface the following method of staining is adopted: The tooth 
‘to be examined is washed in water, dried, and the surface cleaned 
with xylol or ether and alcohol. Graphite is then applied on a 
soft pad and any excess removed by a piece of smooth rubber. 
The graphite is thus rubbed into all depressions, whilst it is 
removed from the elevations. By these means it can be shown 
‘that the surface of the enamel is traversed by a series of parallel 
grooves and ridges, to which Pickerill has given the name 


1 ‘The Prevention of Dental Caries and Oral Sepsis.’ 
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‘imbrication lines,’ but they had. been known for many years 
previously as ‘'Tomes’s lines’ (fig. 429). These lines are most 
marked at a point two-thirds of the distance between the neck 
and occlusal surface and are more defined in ‘ malacotic’ than 
in ‘sclerotic’ teeth, and in ‘sclerotic’ more than in teeth of 
primitive races. , } 

_ The imbrications are said to be intimately related to the 
striz in the enamel, and caused by the outcrop of rows of prisms. 


Fie. 429.—Imbrication lines on a malacotic tooth near the cervical region. 
(From ‘ Prevention of Dental Caries.’ H. P. Pickerill.) 


These strize (of Retzius) coincide with a change of direction of 
a group of prisms, and seem to show up because the interprismatic 
substance is brought more in evidence by the prisms being 
shown in section transverse to their long axis where the strize 
occur; at the same time it is generally believed that they do 
represent what was, at a given period of the laying down of enamel, 
the external surface of the amount then laid down, and so repre- 
sent true incremental lines. 


The view held by C. S. Tomes that the small unweighable - 


amount of organic matter which he found present in enamel is 
negligible is untenable in the light of recent investigation. 
Lovatt Evans + estimated the organic content of enamel at 1 to 
2 per cent., but admitted several possible sources of error in his 


1 Trans. 17th Int. Med. Congress (Sec. of Stomatology), 1913. 
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estimation. One’s investigations (with F. W. Bury) ! into this 

question gave the organic content as 0-15 per cent. for deciduous 

and young and old permanent teeth, and this is quite sufficient to 

- account for the histological evidence of organic matter in enamel 
to which reference will now be made. 

-D. Caush? was the first to demonstrate that enamel is 


Fie. 430.—Permanent incisor. Interprismatic substance between the prisms, 
some terminating near the enamel margin where calcification is more per- 
fect. x 200. (D. Caush.) (From Brit. Dent. Journ.) 


permeable and contains uncalcified material and that the 
- quantity apparently varied in different teeth and in different 
individuals. The part which admits stain lies between the 
prisms and is termed by Caush interprismatic matter (figs. 430 


_ and 431). 
 Pickerill, too, has shown that the enamel is permeable to silver 
nitrate and that the permeability is greater in ‘ malacotic ’ than in 
‘sclerotic’? teeth. An increase in the permeability probably . 
~ lessens the resistance of the enamel and influences the progress of 


caries. 


1 Proc. Roy. Soc. B., 1928, cii, 419. E. 8. and F. W. Bury. 
2 Brit. Dent. Journ., xxvi, 97 and 901. 


348 DENTAL SURGERY AND PATHOLOGY 


It is doubtful if the variations in the amount of uncalcified 
material can be regarded as entirely accounting for the remarkable 
difference in the hardness of enamel which is within the experience 
of every practitioner. The difference in the hardness of enamel 
is probably due to the quality rather than the quantity of the 
Inorganic salt, but the subject is one which urgently needs 
accurate investigation. 


Fie. 431.—Spindles of Von Ebner and stained tubes in the enamel. x 100. 
(D. Caush.) (From Brit. Dent. Journ.) 


In addition to exhibiting physical and probably chemical 
differences, enamel often shows macroscopical developmental 
defects in the form of pits and fissures, and such defects may in 
certain positions provide a lodging-place for food and so render 
the tooth more susceptible to caries. 

Leon Williams! in his paper, ‘The Pathology of Hae 
states that defects in structure, such as pits, grooves, fissures, 
‘pigmentations, granular and amorphous enamel, are common in 
the lower animals. But the presence of such defects in the lower 
animals and the absence of caries, from which we know they are 


1 Dental Cosmos, March 1907. 
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comparatively free, is no proof that these defects do not render 
the teeth more susceptible to caries, when the necessary pabulum 
exists for the production of lactic acid as in the case of human 
beings. In the majority of the lower animals the pabulum does 
not exist and hence no doubt their comparative freedom from 
caries. ‘The horse may be taken asanexample. In the maxillary: 


Fic. 432.—In the section (A) the opening of the canal is shown, with the sur- 
rounding tissue, in the early stage of caries; the other sections show that 
the canals exist throughout the tooth. (From Trans. Odonto. Soc.) 


teeth of the horse a defect is frequently found in the structure of 
the cemental tissue occupying the anterior and posterior * lakes.’ 
The defect takes the form of a canal which persists through the 
entire tooth (fig. 432), and when caries attacks the teeth of horses 
it invariably starts in the wall of this canal. L. A. Merillat 
states that ‘the entrance of food into these pits causes more 
than 95 per cent. of the decayed molars of the horse.’ Horses 
kept on a diet of hay or grass are free from caries because the 
mouth bacteria have very slight action on cellulose material and 


1 * Animal Dentistry.’ 
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lactic acid is not formed. When corn and other cereals are 
included in the diet a material is introduced from which lactic 
acid is formed, and the action of the lactic acid may produce 
caries which will start, as stated above, at the defective part of 
the tooth. 

In fig. 433 is shown the section of a tooth which Miller 
immersed for nine and a half months in bouillon composed of 
water, 100 parts ; beef extract, 1-5 parts; peptone, 1-5; sugar, 


Fic. 433.—Section showing protective action of Nasmyth’s 
membrane at (a). (From Dental Cosmos.) 


2 to 3; the solution being neutralised, sterilised, and infected 
with saliva. The tooth at the end of the period was found to be 
white and chalky, with the exception of a zone of 2 mm. (a), and 
on submitting the section to a 5 per cent. solution of HCl this 
zone was found to be the only part of the enamel covered with 
Nasmyth’s membrane. 7 

On the approximal surfaces of teeth a patch of quite dark 
enamel will often be observed. In such cases the carious process 


in the enamel has been arrested. Miller has shown that these 


4 


a 
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areas are peculiarly resistant. A tooth, a section of which is 
shown in fig. 434, was placed in a decalcifying solution for two 
months and then brushed repeatedly. The area of decay was 
more resistant to the action of the acid and brush than the. 
normal enamel. To these areas of decay Nasmyth’s membrane 
is said to be particularly tenacious. Miller also showed that 
‘ the external intact smooth enamel surface offers a most stubborn 


Fie. 434.—Decay mark (a) showing resistance to the action of acid and 
friction more than the sound enamel. (From Dental Cosmos.) 


resistance to the action of weak acids and far greater resistance 
than the internal surface.’ (Fig. 435.) 

From the foregoing observations it seems. possible that 
Nasmyth’s membrane. may protect the enamel to some 
extent. 

G. V. Black} and C. S. Tomes? have published analyses of 
dentines and have stated that teeth, clinically known as soft, 


are not deficient in lime salts, although hitherto supposed to be 


1 Dental Goaiton, 1895. 2 Brit. Dent. Journ., October 1895, 
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deficient, and that the molars contain more inorganic material 
than the incisors. C. 8. Tomes’s figures are as follows :— 


Incisors : 71+2 per cent. inorganic salts. 

a 28-8 per cent. organic matter and combined water. 
Molars: 73 per cent. inorganic salts. 

. 27 per cent. organic matter and combined water. 


Black’s figures, reduced. to percentage of dry dentine, give 
71-7 for incisors and 72-3 for molars. 


Fie. 435.—Unequal action of acid upon internal (a) and external (b) 
surfaces. (Miller.) (From Dental Cosmos.) 


Two sets of teeth were analysed by Tomes to ascertain the 
percentage of salts. In one set the third molars were largely 
affected by caries and incipient decay existed between many of 
the teeth, while in the other set, although much worn by attrition, 
the teeth were quite free from caries. The analysis gave 71-4 
per cent. of salts in both cases, which is below the general 
average. ‘Tomes has also shown that both dentine and enamel 


- 
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contain water in chemical combination with the various lime 
salts. 

Black * attached much importance to his own investigation, 
and considered that ‘neither the density nor the percentage of lime 
salts, nor the strength, is in any degree a factor in predisposing 
the teeth to caries or in hindering its inception or progress.’ The 
wmportant point, however, 1s not the percentage of lime salts in the 


Fie. 436.—Showing the influence of transparent dentine in the process of 
decalcification. (Miller.) (From Dental Cosmos.) 


teeth so much as the stability of the compound which these salts 
form with the organic matrix of the tooth. The analyses of Black 
and Tomes are unfortunately in no respect qualitative and do 
not bring out the varying proportions of the different salts. 
Experiments on the resistance of dentine to acids were carried 
out by Miller.2 The results he obtained force one to the con- 
clusion that the resistance which dentine from the teeth of 
different animals offers to the actions of acids varies very 
greatly. Experiments with yellow teeth and weak bluish teeth 


1 Dental Cosmos, May 1895, 417. 2 Ibid., September 1903, 696. 
2A 
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showed ‘that there is a difference in the rapidity with which 
dentine from different teeth is acted upon by weak acid under 
the same conditions, and that this difference will usually be 
found to be in favour of so-called hard dentine. The difference 
is not sufficiently great, however, to confer immunity upon the 
one tooth, while the other falls a prey to caries. It is only one 


of the factors, which again must not be completely lost sight of.’ 


The amount of reaction which takes place in teeth with 


Fia. 437.—Evident superior resistance of secondary dentine to decalcification 
at (a). (Miller.) (From Dental Cosmos.) 


living pulps doubtless influences the progress of the caries. The 
reaction of the tooth to the carious process manifests itself in 
the formation of translucent zones of hypercalcification in the 
enamel and in the dentine and the deposition of secondary 


dentines. Experiments show that the dentine of the ‘ trans-— 


lucent zone’ and secondary dentine ‘ offer a greater resistance 
to advancing caries than normal dentine ’ (figs. 436 and 437). 
The Influence of Lime Salts in Food.— Rose has made extended 
investigations as to the influence on the teeth of lime salts in 
food and water. His inquiries have been pursued in many 
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countries, et he has arrived at the conclusion that in districts 
where the soil and drinking-water are rich in lime the teeth are 
sounder than in districts where the lime is deficient. The 
following figures show the results he obtained from Baden and 
Thuringia :— 


(1) Country Places poor in lime. 


Percentage 
of children Percentage 
with caries. of diseased teeth. 
In Baden 5 ie gpleeas'Ls eat | a 35°3 
In Thuringia ie mn 92 a 34°9 
(2) Country Places rich in lime. 
Percentage 
of children Percentage 
with caries. of diseased teeth. 
In Baden <4, 3 79 his 16-1 
In Thuringia et se 82-8 Hepsi bal 


Rose found a remarkable difference in the amount of caries 
in children at two villages, Guntersthal and Uffhausen, only 
about three kilometres apart. At the former, where the geological 
formation is gneiss and the water 1-7 to 2:8 degrees of hardness 
(German calculation), in 118 children 34-6 per cent. of the 
teeth were carious, while at Uffhausen, where a Jura-lime for- 
mation exists, and the water was 14 to 19 per cent. of hardness, 
in 162 children the percentage of carious teeth was only 20-7. 

J. B. Cook ! has investigated the subject in eighty urban dis- 
tricts in England and Wales. He finds that the harder the water 
the better the teeth, and, what is also of interest, that the harder 
the water the lower the infantile mortality. The relation of the 
hardness of the water to the incidence of caries must not neces- 
sarily be regarded as cause and effect but rather as a possible factor 
in the degree of relative immunity. 

The effect of the calcareous content of drinking-water upon 
the incidence of caries in Switzerland has been investigated by 
P. Walter.2 Two places were chosen, Stilli in Aargau, 328 
metres above sea-level, with very hard water, and Engelberg, in 
Obwalden, 1,019 metres above sea-level, with very soft water. 
In Stilli the percentage of persons with carious teeth was 18 
per cent., as against 36 per cent. in Engelberg. 

1 Lancet, March 28, 1914. 


2 Quoted in Brit. Dent. Journ., July 15, 1922, xliii, from the Schweizerische 
Monaitsschrift fir Zahnheilkunde. 
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The Type of Organisms present in the Mouth.—Investigations 
carried out by Pickerill and Champtaloup ! show that in Maori 
children, who are comparatively immune to caries, the organisms 
present in the mouth are morphologically similar to those found 
.in the mouths of individuals belonging to the more highly civilised 
communities ; a fact which indicates that susceptibility and 
immunity to caries do not depend upon the bacteriological flora 
of the mouth. | 

The position of the teeth in relation to one another has an 
important bearing on their liability to caries. When they are 
in regular position the surfaces are kept free of food debris by 
the physiological action of the act of mastication, particularly 
when unrefined foods are eaten ; under these circumstances, too, 
artificial means of cleaning are more efficient ; but when they 
are placed irregularly, inaccessible crevices are formed. Again, 
the teeth, when normally placed, touch one another only at the 
crowns, and the space at the necks is occupied by gum which 
prevents the lodgment of food. Any agency, therefore, which 
operates to change these conditions—for. example, causes a 
loosening or recession of the gum—acts as a predisposing cause of 
caries. a 

The Self-cleansing Action of Mastication.—If a series of mouths 
be examined about fifteen minutes after a meal it will be found 
that in some mouths the teeth will be entirely free from food, 
while in others there will be a considerable deposit around and 
between the teeth. It is obvious, therefore, that some mouths 
are more self-cleansing than others, and it is highly probable 
that the character of the individual in this respect affects the 
relative immunity or susceptibility of the teeth to caries. 
I’. Breese ? has recorded some interesting facts in connection with 
this question. In schools under the same dietetic regime and 
discipline with regard to artificial cleansing of the teeth, he found 
that the incidence of caries was in ratio with the self-cleansing 
action of mastication. The children were inspected immediately 
after meals and he found that (1) of 39 children (immune), in 
only 7 cases was food found and then only on the occlusal surfaces 
of the molars; (2) of 30 children (non-immune), 21 cases had 
food remaining on the teeth and in 7 of these there was marked 
accumulation. 


1 New Zealand Dental Journal, March 1914, 
2 Brit. Dent. Journ., June 16, 1913. 
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The Possibility of the Formation of Antibodies in the Teeth.— 
Von Beust? has shown that if the ends of the roots of freshly 
extracted teeth are immersed in a strong alcoholic solution of 
fuchsin the crowns will in time take on a reddish hue, which is 
due to the passage of the stain from the pulp cavity into the 
enamel. He therefore assumes that plasma ‘ can reach all parts, 
generally speaking, of the enamel and that this renders it possible, 
nay, even probable, that the immunity to caries observed in some 
teeth lies in the tooth itself and is the result of the formation of 
antibodies.’ He does not, however, exclude the saliva as an active 
factor making for immunity. 

The Saliva.—A strong flow of saliva flushes the mouth and 
removes particles of food from the teeth. Miller affirms that he 
has repeatedly found that a cessation or a marked diminution in 
the secretion of saliva is followed by acute caries which attacks 
nearly all the teeth simultaneously and often extends upon the 
free surfaces. A viscid saliva may also conduce to caries by 
interfering with the self-cleansing of the mouth. It seems 
probable also that the susceptibility to caries may be influenced 
by the constitution of the saliva, for Miller,’ as the result of many 
experiments, came to the conclusion that ‘the saliva of those 
immune to caries develops in the presence of carbohydrates, in 
and out of the mouth, on an average a little less acid than that 
of highly susceptible persons. The difference is, however, not 
constant, and is not sufficiently marked to account for the 
marked difference of susceptibility.’ 

Rose ® has analysed the saliva of 219 children whose average 
age was thirteen years, and he concludes that a distinct relation 
exists between dental caries and the alkalinity of the saliva. He 
finds that a high alkaline reaction constitutes the best means of 
checking the progress of caries. He has carried out a considerable 
number of experiments to determine the means by which slightly 
alkaline or acid saliva may be modified so as to render its reaction 
decidedly alkaline. He finds that a diet consisting of food-stufts 
rich in calcium salts increases the alkalinity and quantity of the 
saliva, and he believes that such a diet favourably influences the 
quality of the teeth. In this connection it is interesting to note 
that Miller, in comparing, experimentally, equine and human 
saliva, found that in equine saliva no acid was produced during 


1 Dental Cosmos. 2 Ibid., 1903, 689. 
3 Deutsche Monatsschrift fir Zahnheilkunde, December 1905. 
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the first twenty-four hours, and that the total amount at the end 
of nine days was 50 per cent. less than in human saliva. Equine 
saliva is strongly alkaline and therefore more readily neutralises 
any acid formed. In Chapter XIX reference is also made to the 
part played by saliva in relation to caries of the teeth. 

The Relation of Sulpho-cyanide of Potassium to Caries.— 
Opinions differ as to the relation of sulpho-cyanide of potassium 
to caries. This salt is a normal constituent of saliva, forming - 
about 0-1 of the total solids. Gies1 has made a thorough 
investigation into the subject and finds that ‘there is nothing 
about the known quantities of sulpho-cyanide to indicate that 
it is able, in the proportions of its normal occurrence in saliva, to 
affect the secretory tendencies of the salivary or buccal glands, 
to modify the oral membranes, to influence the teeth from any 
standpoint, or to stimulate or retard or alter the activities of 
the oral micro-organisms.” ~ : 

Blood Groups.—Professor V. Suk,? after examination of some 
700 young men aged from 18 to 22 years, mostly students and 
soldiers, finds that the incidence of caries varies in the different 
blood groups. Thus, those whose blood belonged to Group O 
showed the highest percentage of teeth without caries. In the 
O group 26-8 per cent. had good teeth, in the A group 18-9 per 
cent., in the B group 16-2 per cent., and in the AB group 21-8 per 
cent. He thinks the differences are significant, and states that 
perfect teeth and the O group are both more common among 
primitive people than among whites and that the white races are 
losing this quality as civilisation advances. 

Vaccination.—So profound a thinker as Herbert Spencer 
hazarded the suggestion that vaccination might increase the 
susceptibility of the teeth to caries. This view is shared by 
a few dental practitioners. D. V. Peacock? considers that 
vaccination is a prime factor in the destruction of children’s 
teeth, his argument being that it leads to imperfect development 
of the tooth structure. Reliable statistics in support of this | 
view are not, however, forthcoming. 

Sex.—The work of Rése, Broughton Head, one’s own 4 and that 
of others all tends to show that the incidence of dental caries is 


1 Dental Cosmos, February 1914. 

2 Publications of the Faculty of Science of the Masaryk University, No. 125. 
3 Dominion Dent. Journ., December 1901. 

* Trans. of School Dent. Soc., 1914, vii, 6. (E. S.) 
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slightly higher in female children than in males of the same age 
and living under the same conditions. The reason for this is 
that teeth tend to erupt rather earlier in females, and have 
therefore been exposed longer to whatever causative factors of 
dental caries have been present. 

Pregnancy.—It is a current belief that there is increased sus- 
ceptibility to caries during pregnancy, and it has been assumed 
that this is due to the absorption of the mineral matter from the 
teeth to form foetal bone, and although this is a period when 
calcium starvation may occur, there is. no evidence that mineral 
matter is ever so absorbed from the teeth. From a physiological 
point of view there would appear to be no foundation for this 
belief. S. Biro 1 has examined the teeth of 200 mothers and the 
results he obtained tend to show that pregnancy does not cause 
any increase in caries of the teeth. During pregnancy certain 
women often seem more liable to caries, but an explanation may 
be found in some change of the oral secretion whereby a more 
favourable soil is produced for the development of micro- 
organisms ; or it may be that the altered nervous state which 
often exists causes dental lesions to give rise to signs andsymptoms 
when otherwise they would not do so. It has been thought that 
the vomiting of pregnancy by bringing acid gastric juice into 
contact with the teeth may initiate their decalcification, but 
many women have no pregnancy vomiting, and among those 
who do it exists in the majority during the second and third 
- months of pregnancy only, and often consists merely of early 
morning retching ; moreover, gastric juice only contains 0-2 per 
ent. of hydrochloric acid and its effects would be very 
transient, probably much more so than the drinking of a glass of 
lemonade. This alleged predisposition of the pregnant to caries 
‘is by no means a matter of general experience, and in practice 
one meets with many instances of women with large families 
who have excellent teeth and who develop no increased sus- 
ceptibility to caries during the pregnant period. 

H. Klein? in an examination of the extensive human and 
comparative literature of this subject comes to the conclusion 
that: ‘The data on humans indicate that the incidence of tooth 
decay increases with advance in age, and is not related to the 
experience or the number of pregnancies.’ 


1 Vierteljahr. f. Zahnheilkd., 1898, xiv, 371. 
2 Dental Cosmos, 1935, 77, 864. 
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The Influence of Feeding in Infancy.—Kingston Barton,! as a 
result of twenty years of observation, finds that breast-fed 
children have the best teeth ; those fed on cows’, asses’ or goats’ 
milk come next, and when starch or any patent food is added 
to or given in place of cows’ milk, the teeth, both deciduous 
and permanent, almost always suffer severely. The figures 
published in the report of the Salop County Council show that 
the incidence of caries in breast-fed children is only slightly less 
than in the bottle-fed. The figures are as follows :— 


BREAST-FED .CHILDREN. * BOTTLE-FED CHILDREN. 
Age. Number of children Number of carious Number of children Number of carious 
examined. teeth per child. examined. teeth per child. 
OEGOr-O OO. 5,707 ie ae pee ks te 3,010 aoe 7-1 
bee fal Bavieet 3,571 ea 4:7 nas 1,900 de 5-0 


Adenoids.—Statistics show that caries is more prevalent in 
mouth-breathers than in nose-breathers, and this is no doubt 
due to the facts that in the mouth-breathers (1) food debris is 
more liable to cling around the teeth, and (2) the number of 
micro-organisms is increased. The following figures published 
by H. R. Burpett ? are of interest :— 


CHILDREN WITH ADENOIDS. ALL CHILDREN. 


. Infants Intermediates Leavers Infants Intermediates Leavers 
Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. 
Teeth excellent ... a cas LOS ce phot tes, tLe Ree oe eee eee Seay 
Four or more teeth 
carious ... dei yO VERY Co Vst pie « « wosmad au aydewel pel, dees tah eee eee ee 


Poverty.—In discussing this aspect of caries, comparisons will 


be drawn between the various classes of children who attend | 


State schools. Statistics show that amongst such children the 
poorest had the best teeth. The following figures are taken 
from an inspection of children in Staffordshire 3 :— 


Age 5-6 — Age 8-9 Age 12-14 
ee — "—_—_— 
Number Number Number 
Sound dentures among— examined. Percent. examined. Percent. examined. Percent. 
(a) All children coming 
from houses, one to three 23:2 BIO ies AZO 159 .:<. 22-6 


rooms } 
(6) All the other chil- ) 
dren attending the same 
schools as the children | 
in (a 
(c) All the children of . 
all the schools of the! 6,485 ... 18°3 6,198 ... 8:4 3,421 ... 18-9 
county 


2,434 ... 20-2 2,445 ... 7:5 1,025 ... 18:2 


1 Medical Press and Circular, 1899, ii. 

2 Quoted in Dental Record, November 1916, 603. 

3 Annual Report of the School Medical Officer, Staffordshire County Council, 
year 1911, 
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The general high percentage of sound dentures requires a 
word of explanation. In the inspection no probe or mirror 
was used ; hence many carious cavities must undoubtedly have 
been overlooked. The figures, however, are comparative and 
distinctly show that the poorest children had the best teeth. 
The poorest children had the most simple food, while lack of 
means (in 1911) prevented the purchase of cakes and sweets, and 
the better preservation of their teeth was probably due, therefore, 
to the comparative absence of the highly fermentable and refined 
carbohydrates from their diet. 

Food Deficiencies—The work of M. Mellanby on dogs has 
shown that food deficiencies may affect the structure of the 
dentine profoundly in that there may be excessive formation 
of interglobular spaces ; the enamel seems to be affected chiefly 
as to the amount (thickness) of it which is formed. On the 
other hand, administration of the calcifying vitamin D while the 
teeth were developing was said to cause thick enamel and dentine 
without interglobular spaces to be formed; these structures 
may even have been hypercalcified. It is often denied that such 
teeth prove more resistant to caries than others, and as vitamin D 
is only one among many necessities in the formation of the 
perfect tooth it is not logical to suppose that immunity to caries. 
should be attained simply by its administration, and indeed we 
know it is not. | 

Indeed there is the evidence of Friel and Middleton Shaw * 
and others, that people who live with large areas of their skin 
exposed to direct sunlight, even when the rays have great intensity 
of ultra-violet light (which produces vitamin D by its action on 
exposed skin or the ergosterol contained in it) have a very similar 
incidence of dental caries to those who are clothed. 

Goll 2 studied the result of the administration of cod liver oil 
to young children with carious teeth and found that it had no 
effect at all on the prevention of further caries. 

Taylor and Marshall Day,? and Wilson * give an account of 
children in the Kangra Valley of Northern India in the Hima- 
layan foothills where there are: ‘a high incidence of rickets and 
osteomalacia, and definite vitamin D, calcium, and phosphorus 


Brit. Dent. Journ., 1931, lii, i, 309... 

H. Goll, Wiener Klinische Wochenschrift, 1939, 52, 35. 

G. F. Taylor and C. D. Marshall Day, Brit. Med. Journ., 1939, i, 919. 
D. C. Wilson, Journ. of Physiology, 1939, xcvi, 6. 
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deficiencies in the diet of most of the population there.’ Wilson 
writes : ‘In an examination which was carried out there it was 
found that twenty-four out of a total of forty-five children showed 
signs of rickets, late rickets or osteomalacia. The same children 
had almost perfect teeth, with a very low incidence of caries and 
little hypoplasia. The teeth of these children were, in .fact, no 
worse than those of 938 children in the Central Provinces living 
on a similar diet and among whom no case of rickets was dis- 
covered. ‘These dental findings have been confirmed by Dr. 
Marshall Day, who examined fifty children in the Kangra valley, 


all of whom had severe rickets, but all of whom he found to have — 


excellent teeth.’ 

It is by no means rare to find an absence of caries when many 
hypoplasic teeth are present, and the enamel of such teeth is 
notably thin or deficient in quantity ; but one’s own work on 
hypoplasic teeth shows that even when young the enamel of these 
teeth may be quite impermeable to diffused stains, and so, 
apparently, quite highly calcified. 

There is no evidence that a high degree of ialadbation is in 
itself any protection against dental caries; indeed it is very 
probable that the quality and stability of tite calcium compounds 
are much more important than their being present in a high per- 
centage, and the shape of the teeth, and the physical and chemical 
characters of the foodstuffs more important still. 

Vitality of Enamel.—One’s recent work, which led to the 
conclusion that human enamel was within the pale of nutrition 
and reacted to injury, and became more highly calcified as age 
advanced after the eruption of a tooth, leads one to speculate 
on how this knowledge may affect the incidence or progress of 
dental caries, because if enamel can react to traumatic injury it 
would seem reasonable to expect it to react to chemical injury. 
The work of J. H. Mummery ? in describing translucent zones of 
hypercalcification in enamel, and one’s own, tells one that it does 
so react; as to whether such reaction can be made effective is 
doubtful, as one has no knowledge of the rate at which such 
hypercalcification takes place in erupted teeth. 

A. MacGregor’s* recent work, on tracing the lymphatic 
system of the jaws and teeth. by the absorption of basic lead 


1 Proc. Roy. Soc., 1930, B., evi, 376. (EH. 8.) 
2 Brit. Dent. Journ., 1926, xlvii, 473. 
3 Proc. Roy. Soc. Med., 1936, xxix, 1237. 
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acetate, is confirmatory of enamel being within the pale of 
nutrition, as in a monkey he found that several dentinal tubules 
entering the enamel contained precipitated lead sulphide. 

One can say that teeth are most prone to become carious 
during the years immediately following their eruption, at that 
period when their enamel is most freely permeable ; it may be 
that their relative subsequent immunity-is partly 1 dependent 
on the higher degree of calcification which later on takes place 
in the enamel, particularly in the more external zone. If that is 
so, then, if such high degree of calcification can be expedited, its _ 
production should soon show in a lowered incidence of caries ; 
but if perfection is to be attained in the bulk, quality, and degree 
of calcification of enamel it must be produced while the tooth is 
developing, as one doubts if the teeth can be influenced to any 
great extent after eruption, and.quality is almost certainly of 
more importance than degree of calcification. 

A tooth is in this matter comparable to the child as a whole ; 
if the child is well and correctly fed and exercised its development 
is robust, but if its feeding and upbringing are faulty many of 
the effects so produced, such as small size, poor resistance, etc., 
will be present permanently, no matter what the perfection of 
feeding and environment may be after growth is complete. 

The effects of the shortage of Carbohydrate Foods during the 
War.—During the war, shortage of carbohydrate foods occurred 
so that jams, sweets, biscuits, cakes, sugar, and white bread 
were with difficulty obtainable ; the effects of this were noticeable 
by those who returned to treat the teeth of groups of children 
‘in the same institutions at which they had worked before the 
war. One’s own experience was that there was a marked decrease 
in the incidence of dental caries ; this had been carefully tabulated 
before the war in some 2,000 children, and in 1919, at the same 
institution, children of the same age showed an increase of 
17 non-carious complete dentures per cent. The decrease in 
the incidence of caries was commented on by others about the 
same time. , | 

Disordered Endocrine Function.—The opinion is held by F. W. 
Broderick, that acidosis brought about by disordered endocrine 
function or faulty dietary is an important etiological factor in 
the incidence of dental caries ; the evidence on this point, however, 


1 There are, of course, other factors, such as the wearing away of pits, crevices, 
and fissures by attrition, which do away with stagnation areas. 
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is not at present conclusive, so one must regard this condition as 
a predisposing rather than a causative factor, but it is a matter 
that needs further research. 

He considers that the conditions requisite to produce dental 
caries and parodontal disease are opposed to each other, so that 
both cannot actively progress together though they may do Xe) 
alternately. 

Occupations and Food Idiosyncrasies.—Certain occupations are 
often found associated with caries in many teeth: chiefly these 
are workers engaged in bakeries, flour mills, and confectioners’ 
shops, where the association with refined carbohydrates will be 
noted ; one has also seen rampant caries in a professional chocolate 
taster ; it also occurs in workers in chemical factories engaged 
in the manufacture of acids, such as tartaric and sulphuric, 
and possibly others. Occasionally, such food idiosynerasy as the 
frequent sucking of lemons or other acid fruits predisposes to 
dental caries by initiating a preparatory decalcification and so 
facilitating the entry of acid-producing or proteolytic organisms. 

Structural Defects.—Structural defects such as in fig. 409 also 
predispose to dental caries by providing stagnation areas which 
are uncleansable by either physiological or artificial means. 

Absence of Caries-producing Organisms.—It is claimed by 
R. W. Bunting that a diet composed largely of unrefined foods 
and but little free sugar can induce freedom from Bacillus 
acidophilus odontolyticus and other caries-producing organisms 
in the mouth and so prevent dental caries, and he produces some 
evidence, in so far as his work has proceeded, that this is so. 
It may be noted that such diet not only produces no-pabulum 
for the micro-organismal growth, but by its physical character 
would prevent such pabulum from lodging even if it were present. 
For the details of such prophylaxis of caries as may be brought 
about by diet, see Chapter XI. 

Notre.—Robust health and good teeth are usually coincident. 
Opinions have been expressed that one is dependent on the — 
other, but have differed as to which is dependent on the other ; 
it is probable that neither is so, but that both are dependent on 
the same common factors. 


(F) ETIOLOGY. 


In the preceding pages it has been shown that caries is a 
process which is started by solution of the inorganic matter of 
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the teeth and continued by the peptonising action of bacteria 
on the remaining organic tissue, and that the acid or acids which 
cause the damage are formed from the carbohydrate food under- 
going fermentation in contact with the tooth substance. 

We have seen that caries existed as far back as the time of 
Rhodesian man. In the early stages of civilisation a definite 
increase in the amount of caries can be traced, and with the 
spread of civilising influences the disease has made more and 
more rapid progress until at the present day it is so prevalent that 
- few are to be found with teeth entirely free from caries. 

Caries in primitive races was probably due to circumstances 
and conditions unlike those which led to the extensive destruc- 
tion of teeth at the present day. In primitive races the disease 
was of a more chronic type and usually followed injury of the 
dentine or cement—in other words, it did not arise, as in the 
present day, as a direct attack on the enamel. 

B. Nicholls 1 has drawn attention to the close relationship of 
attrition of the teeth to caries in the aboriginal Australian race, 
and he says that in his investigation ‘ approximal caries was often 
associated with approximal and occlusal cavities in adjacent 
teeth, in which pulps had been exposed by excessive attrition.’ 
He also remarks that dental caries in aborigines is mainly a disease 
of middle and old age, and one of its chief predisposing factors is 
‘natural’ destructive attrition. 

Mummery in -his investigations paid particular attention to 
this question of destructive attrition, and showed that attrition 
is not an index of hard food but rather of the degree of hard 
matter, such as sand, incorporated with the food and not elimi- 
nated in its preparation. 

When there is destruction of the teeth by attrition the enamel 
is liable to flake off and so lead to a catchment area. The 
Eskimo, Maori, and North American Indians (Coast) skulls 
examined by Mummery showed a considerable degree of destruc- 
tive attrition, but caries of the teeth was rare. The liability to 
caries in races showing extreme attrition of the teeth would seem 
to depend upon the type of food which is collected in the catch- 
ment area. 

In referring to caries in animals, attention was directed to the 
fact that. when seen in skulls of animals from the wild state, the 
caries seemed to follow either injury of the cementum at the cer- 


1 Trans. Sixth Inter. Dent. Congress, 79. 
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vical margin or exposure of the dentine by fracture of the teeth ; 
whereas in the animals kept in captivity the enamel was generally 
the part attacked. It seems possible that the destruction of the 
cementum and dentine seen in caries in some primitive races and in 
- animals in the wild state may be of the nature of an autolysis, 

or may be due to proteolytic action, and not to the formation of 
lactic acid from carbohydrates. 

The phenomenal rapidity with which caries has increased 
during the last few decades has puzzled those who have studied 
the subject. Considerable light has, however, in recent years | 
been thrown.on the problem by those who contend that a solution 
is to be found in the altered character of the food-stuffs. In a 
series of valuable papers, Sim Wallace has drawn attention to the 
influence which the refinement of food has had on the process of 
mastication, and he has clearly pointed out the intimate relation- 
ship which this change bears to the incidence of caries. To 
appreciate the standpoint taken up by this writer, reference must 
be made to the process of mastication of food of a soft character, 
and of food containing coarse or fibrous material. In the former 
case ‘ The food is simply taken into the mouth, receives a general 
squash between the teeth, or between the dorsum of ‘the tongue 
and the hard palate, and is then swallowed. This ‘method of 
mastication—if mastication it can be called—is, as a rule, adopted 
for custards, fine meal porridge, soft puddings, and soft non- 
fibrous foods generally. When there is a certain amount of 
coarse or fibrous matter in the food-stuff, the process is essentially 
different, and mastication is performed in a more thorough 
manner. The food is crushed and torn between the. teeth and 
heaped on to the masticating surfaces by the muscular contrac- 
tions of the tongue, cheeks, lips, and motions of the lower jaw. 
During comminution between the teeth, the juices of the food- _ 
stuffs, the saliva which becomes incorporated, and the suspended 
non-fibrous part are pressed out from the fibres and gradually 
collect during the.process on the middle of the dorsum of the 
- tongue, which is gradually hollowed out for the reception of such’ 
food, and this portion of the food is then swallowed. The fibrous 
part of the food, however, is subjected again and again to the 
crushing and disintegration between the teeth. If any of the 
fibrous part passes towards the back of the dorsum of the tongue, 
it is arrested by the pressure of the anterior part of the tongue 
against the ruge of the palate, and while the fluid and finely 
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comminuted part gets sucked or pressed back into the hollow 

- formed at the back of the dorsum of the tongue, the coarse and 
fibrous parts are thrown between the teeth and subjected again 
to the crushing, squeezing, and comminution. The rough surface 
of the tip and dorsum of the tongue and the smooth-ridged palate 
are especially well adapted for separating the food which is 
prepared for swallowing from that which requires further 
mastication.’ ; 

‘If this process is carefully observed, it will be found that the 
food is not, as a rule, formed into a bolus and then swallowed, 
but that the bolus is continually slipping away to the dorsum of 
the tongue, to be swallowed only when there is almost or quite 
no bolus left.’ (Sim Wallace.) : 

The recognition of the real nature of the process of mastication 
is, in the authors’ opinion, of great importance, for the effect of 
chewing food of a more or less fibrous nature tends to dislodge 

- the fine particles of food-stuffs which otherwise are apt to remain 
between and on the teeth. 

If we examine the food-stuffs as prepared for the table at the 
present day, we find that every care has been taken to eliminate 

the fibrous element, and that they are usually presented in such 
a soft condition as to require very little mastication ; indeed, it 
is extremely difficult, even with the best intentions, to masticate 
such food. The process of mastication, therefore, remains in 
abeyance, and the result is that, owing to the pappy character 
of the food and the absence of the cleansing operation of mastica- 
tion, the food tends to cling around the teeth. Sim Wallace 
contends that herein lies the true cause of the prevalence of 
caries. He says: ‘The cause of the prevalence of dental caries 
is that the natural food-stuffs are to a large extent ridded of their 
accompanying fibrous parts and prepared and consumed in a 

manner which renders them liable to lodge and undergo acid 
fermentation in the mouth; while from the same cause and 
the induced condition the micro-organisms of the mouth lodge, 
multiply, and augment the rapidity and intensity of the acid 
fermentation.’ 

In opposition to these views it is argued that there are 
numerous examples of races living upon soft food and yet not 
unduly liable to caries. The Kaffirs of South Africa are given as 
an instance. But the porridge of the Kaffirs, which is their 
staple food, is prepared by bruising and crushing mealies, no 
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attempt being made to eliminate the coarse and fibrous parts, 


and experience shows that such food does require a considerable | 


amount of mastication.’ 

S. Colyer, who has lived for several years among the races of 
Central Africa, states that the diet of many of these people is 
mainly ‘ grain,’ and that it is prepared for eating in a ‘ stodgy, 
elastic and rather sticky mass,’ which requires but little masti- 
cation. The natives do not clean their teeth after meals, and. 
their diet is practically free from ‘acid and saltish savouries.’ 
The food, however, is practically free from easily fermentable 
carbohydrates, in the form of the various sugars. These races 
have very little caries, and it would therefore seem that caries 
cannot be solely attributed to soft, sticky, starchy foods. | 

During the last sixty years the increased and varied use of 
carbohydrates has probably had an important influence in 
accelerating the incidence of caries. Carbohydrates as used at the 
present day are more easily soluble and. fermentable than heretofore, 
and have undergone an extraordinary amount of variation. 
Flour is a typical example. In flour the change has been brought 
about by the altered method of milling. Milling with the old 
stone mills excluded no part of the grain except the greater 
portion of the husk, whereas with roller milling the germ is 


removed and practically all the bran, the flour consisting almost 


entirely of starch and gluten. Flour so produced was introduced 
into this country as ‘Pure white Hungarian flour’ about 1875, 
and the bread made from it appealed to the public because being 
white it was thought to be purer and cleaner; it has remained 
largely in favour ever since. With regard to the question of 
caries, bread made from stone-milled flour requires more masti- 
cation and insalivation than that made from the roller-milled, 
and what is probably more important still is that the much finer 
subdivision of the starch granules in the roller-milled flour offers 
an increased surface for the action of fermentation. 

The increased consumption of biscuits is probably in some 
measure responsible for the prevalence of caries. In biscuits 
the carbohydrate is in a peculiarly sticky form, and all the 
pabulum necessary for the rapid production of lactic acid is 
present in the mouth. The rapid and extensive caries seen in 

1 References to this question will be found in the Lancet, 1900, September 8, 


770; November 3, 13807; Brit. Med. Journ., 1905, March 18, 629; April 1, 
749. . 
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young children can often be traced to biscuits given just before 
going to rest. 

There is abundant clinical evidence to show that the use of 
sugar is closely connected with the amount of caries.’ The use of 
sugar as a food-stuff has increased enormously during recent 
years, and this food, it must be remembered, is readily soluble. 

The harmful effect of sugar on the teeth is referred to by 
Berdmore 1 in these words: ‘I am credibly informed that in the 
Low Countries where sugar, tea and coffee, and sweetmeats are 
used in excess, the people even at an early age are remarkable 
for the badness of their teeth. It is therefore advisable to eat 
of them but seldom, and always to wash the teeth after them.’ 
Hentzner, the German traveller, noticed that the teeth of Queen 
Elizabeth ‘were black, a defect the English seem subject to 
from their too great use of sugar.’ 

Sugar reached England about the beginning of the twelfth 
century, but it was only a luxury indulged in by the well-to-do 
_ classes. At the beginning of the eighteenth century the average: 
amount per head imported was 3 lb.; at the beginning of the 
nineteenth century, 22 lb.; in 1905 the amount had risen to 
74-45 lb., in 1911 to 92-05 lb., and in 1928-29 to 101-3 lb. In 
1911, 6-31 lb. per head of glucose was consumed in addition to 
the imported sugar. These figures show that the use of sugar 
as a food-stuff has greatly increased during recent years. The 
facts that about eighty to ninety years ago sugar cost about 
one shilling per pound and that wages were then considerably 
lower than at present have obviously a considerable bearing on 
this increased consumption. | 

The recent increased use of the monosaccharide glucose and 
its frequent prescription by physicians has not helped to decrease 
the incidence of caries, as it is directly fermentable in the mouth ; 
dietetic experts now say that cane sugar has precisely the same 
therapeutic value, as all sugars have to be converted into glucose 
before they can be absorbed, and the conversion of cane sugar 
into glucose requires the minimum of digestive effort. 

The result of S. Colyer’s 2 observations of certain African 
tribes supports the view that fermentable sugars are an important 
factor in the production of dental caries :— 


1 ‘A treatise on the Disorders and Deformities of the Teeth and Gums,’ 
Thomas Berdmore. 1768 (First Edition). 
2 Dental Record, xxxvi, No.1; xxxvii, No. 9; xxxix, No. ll. 
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(1) The Barotze, a people living on either side of the Upper 


Zambesi, have as their chief food cassava and mealies. Cassava - 


is a shrub with large tuberous roots, which, after soaking and 
drying, is pounded into a fine white powder, possessing a large, 
but very finely divided, fibrous constituent. It is prepared for 
eating by sprinkling the powder with water which has been just 
brought to the boil and then stirring with a stick, the resultant 
mixture being an elastic and rather sticky mass. Mealies are 
also prepared as a thick glutinous mass. The food requires very 
little mastication and tends to cling about the teeth, which are 
not cleaned after meals. Now, amongst the Barotze caries is 
uncommon, while marginal gingivitis and parodontal disease are 
extremely common. The caries which does occur progresses 
slowly, and seldom if ever starts on the approximal surfaces of 
the teeth. | | 3 | 

(2) Amongst the natives living near or upon the Lakes Mweru 
and Bangweolo, whose staple food is red millet, parodontal 
disease is very common, but caries is even less common than in 
the Barotze, only one tooth in 270 being carious. The com- 
parative freedom from caries in these two groups, S. Colyer 
remarks, cannot be due to the self-cleansing action of the foods, 
for they are soft and sticky ; nor can the immunity from caries 
be attributed to the absence of carbohydrates, for the foods eaten 
contain a high percentage of this element: cassava about. 20 per 
cent., maize and millet about 70 per cent. These food-stufis, 
however, do lack the presence of easily fermentable carbohydrates 
in the form of the various sugars. 

(3) In the Transkeian territories the staple foods are mealies 
and Kaffir corn, but in addition a considerable quantity of sugar 
is eaten; the sugar is mixed with the porridge, is sometimes 
taken raw, and two, or at times three, teaspoonfuls are added to 
each cup of tea or coffee consumed. Mothers give sugar to their 
children by day and sometimes at night to pacify them. Amongst 
these natives, caries of the teeth is common, the interstitial 
surfaces being frequently attacked. Natives are seen with 
dentures completely ruined by caries. Caries of the incisors is 
common, and the young are as frequently affected as their elders. 
Parodontal disease, on the other hand, is comparatively rare. 

In a paper by L. Ottofy on ‘The Teeth of the Igorots,’* the 
relation of sugars to caries is well brought out. In the Igorots 


1 Dental Cosmos, July 1908. 
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of the Philippines, a semi-barbaric race, he found only 2-05 per 
cent. of carious teeth ; while in the Filipinos, the more civilised 
inhabitants of the islands, the amount of caries was 20-9 per cent. 
The diet of the Igorots consists of food requiring considerable 
mastication ; bread is unknown and sugar is, distasteful to the 
children. ‘The Filipinos, on the other hand, indulge freely in the 
practice of chewing sugar, which is sold in small pieces all over 
the islands, and Ottofy is convinced that the prevalence of caries 
in the Filipinos is due to sugar. In practice it is found, that 
children who eat sweets in large quantities will return from school 
each term with a plentiful supply of fresh and generally rapid 
caries, but when the eating of sweets is palouped the amount of 
fresh caries rapidly declines. 

In the county of Shropshire an inquiry was carried out to 
ascertain the relation of ‘sweets’ to caries, the term ‘ sweets’ 
being used in the popular sense and not including sugary foods 
taken at meal times. The classification adopted was :— 


Class 1. Large quantities of sweets eaten—almost every day. 
Class 2. Considerable quantities eaten—several times a week. 
Class 3. Few sweets eaten—about once a week. 

Class 4. No sweets at all eaten. 


In all 5,856 children were examined, and it was found that 
caries predominated where sweets were eaten in large quantities, 
- and that as the consumption of sweets diminished the number 
of carious teeth decreased and the number of sound dentures 
increased. 

Under the nomenclature of ‘ comforter caries ’ E. H. Harries * 
drew attention to a rapid destruction of the maxillary incisors 
in infants, the teeth becoming affected soon after their eruption. 
In some of the cases thickening of the upper lip was noted. All 
cases were associated with Bereictent use of the comforter. In 
cases which have come under one’s observation the comforter has 
usually been coated with a sweet substance, and it would seem 
therefore that in these cases the caries is not due to the action 
of the comforter itself but to the fermentation of the sugary 
substances used to cover the comforter. 

Recapitulation—The process of caries may be concisely 
described as follows: The form and relative positions of the 
human teeth favour the lodgment of food-stuffs in solid form or 


1 Lancet, 1911, November 11, 1327. 
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in solution upon or between the teeth. Of the groups of food- 
stuffs, the carbohydrates are concerned in bringing about the 
process of caries. Moreover, they constitute the only food which 
civilised man takes in forms essentially different from those taken 
by wild animals among x whom caries is relatively rare. 


Of the three groups of carbohydrates—cellulose, starch, and 


sugar—it is doubtful whether the first (cellulose) undergoes any 


change in the mouth which gives rise to products injurious to the 


teeth; whereas starch is first converted into dextrose by the 
action of the ptyalin of the saliva, and the dextrose, through the 
agency of micro-organisms into lactic acid, and possibly other 
organic acids in minute quantities. The sugars, when directly 
fermentable, are by the same process converted into acids, 
whereas those not directly fermentable, such as cane-sugar, take 
up a molecule of water under the action of invertin (a ferment 
produced by many bacteria), and are then split up into dextrose 
and levulose, both of which are directly fermentable, and produce 
lactic acid in the presence of many mouth bacteria. It is 
known that the first stage of dental caries is one of decalcifi- 
cation, and that carbohydrates are the only food which can 
undergo fermentation and produce acid in the mouth; it is 
therefore only logical to conclude that acid formed from carbo- 
hydrate fermentation in contact with the teeth starts the carious 
process. 


These acids attack the teeth at the point where they are : 


generated, that is, wherever the foods in solid or fluid 
form have lodged on or between the teeth, and lead to 
decalcification, first of the enamel (or cement), and later 
of the dentine. The decalcification of the enamel results in its 
complete destruction, as the organic substance in the enamel is 
insufficient to hold together after decalcification, whereas decal- 
cification of the dentine does not imply the complete destruction 
of the organic basis, as this remains in the form of the so-called 
tooth cartilage. As this organic basis is of a nitrogenous nature 
it undergoes decomposition in very much the same way as all 
other nitrogenous substances exposed to the action of bacteria 
in the presence of moisture and a suitable temperature. The 
agent which brings about this decomposition is a ferment pro- 
duced by many of the bacteria of the mouth and acts in very 
much the same way as the pepsin of the gastric juice, except 
that it does not require the presence of acid. 
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A consideration of the question of etiology would seem to 


_ suggest that the prevalence of caries in modern races is due to 


the soft character of the food, and the increase in the use of 
refined carbohydrates, some of which undergo rapid fermentation. 
It is probable that defective calcification of the enamel influences 
the incidence of caries in some cases. 

So far then, as our present knowledge goes, dental caries is 


‘started by solution of the inorganic salts of enamel by acid 


derived from carbohydrate fermentation ; variations in form and 
structure and inefficient functioning predispore to its incidence, 
as also do extrinsic factors such as certain food idiosyncrasies 
and occupations ; it is probable that there are additional pre- 
disposing factors, of which variations in the composition or 
reaction of saliva such as may be brought about by a condition 
of acidosis or the action of radium on the salivary glands may 
be important ones... 


(G) SYMPTOMS. 


Pain in the region of the affected tooth may occur. If the 
caries is on a surface free to the tongue, the patient will be con- 
scious of a cavity. In many instances, the lodgment of food 
between the teeth is the first symptom noticed. The pain is due 
to irritation of the non-medullated nerve elements contained in 
the dentinal fibrils, and will vary according to the situation and 
extent of the cavity. On occluding surfaces, the fibrils being 
exposed, changes of temperature or the introduction of irritant 
substances into the cavity may produce pain which increases in 
severity as the cavity becomes larger. In cavities tucked away 
under the gum or on approximal surfaces, pain is often not felt 
until the pulp is involved. The degree of pain varies with 
different temperaments, and in the same individual at different 
periods. Individuals of a nervous temperament suffer more than 
those of a lymphatic temperament. In a few individuals, caries 
gives rise to no pain. | 


(H) DIAGNOSIS OF DENTAL CARIES. 


“The diagnosis of dental caries in the early stages is often 
difficult, but when the condition is. well established it is simple 
as, in addition to decalcification of the dentine, there is extensive 

1 For the details of the diagnosis of dental caries by radiographic means we 


are indebted to Claude G. Colyer. 
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destruction of the enamel. When the disease has advanced to . 
this stage there is usually some involvement of the dental pulp, 
which becomes infected and finally destroyed if decalcification 
takes place more rapidly than the formation of secondary dentine. 

In order to repair teeth before serious damage is done, it is 
essential to diagnose the condition as early as possible, and this 
is best done by means of periodic examinations which should be 
made at least every six months. 

Caries is usually to ie found in one or all of the following 
situations :— 


(1) In the fissures on the occlusal surfaces. 
(2) Around the necks of the teeth above the gum margin. 
(3) Interstitially immediately below contact points. 


In the first place, all fissures should be carefully examined 
with a finely pointed probe ; if this is found to enter any fissure 
or crack it is safe to assume that caries has commenced. 

The white areas around the necks of the teeth and on the 
approximal surfaces are usually due to incipient caries having - 
caused. some disintegration of the enamel. Caries is most 
commonly found where teeth are actually in contact with each 
other, and may be detected by one of the following methods :— 


(1) A curved probe, or one bent at right angles at the end 
will, if passed between the teeth, engage in any depression on 
the surface of the enamel. 

(2) Floss silk passed between the teeth will become frayed or 
broken where there is some destruction of enamel. 

(3) Changes in colour (a loss of translucency) may often be 
noticed when the teeth are examined with a bright light; a 
whitish appearance on the occlusal surface near the contact point 
is due to decalcification of the dentine beneath the enamel. If 
the anterior teeth are examined by transmitted light any caries — 
areas will appear as dark shadows. : 

(4) The most reliable method of detecting early caries near 
the contact point is by means of a radiographic examination. 

This method of radiographic examination was first described by 
Rapier of the United States, and-consists of the exposure of films 
_ placed on the lingual side of the teeth so that the crowns of both 
maxillary and mandibular teeth appear on the same film. While 
the exposures are being made the special films, which are made 
for the purpose, are kept in position close to the lingual side of 
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the teeth by a tag attached to the sensitive side of the packet 
containing the film, or if ordinary films are used they should be 
placed in a special holder (fig. 438) which is held firmly 
between the teeth ; a handle or director being attached to it at 


Fie. 438. 


right angles so that the rays can easily be directed along it on to 
the tooth as well as the film (fig. 439). It is essential to direct 
the rays carefully along the handle so as to avoid overlapping of 
the teeth which would obscure any rarefactive changes on the 
surface of the enamel. | 


Fie. 439. 


The film holder (see fig. 438) is made of aluminium, which 
affords but little obstruction to the X-rays and consists of a 
slide into which the film is inserted, a flat plate covered with 
rubber to be held between the teeth and a handle along which 
the X-rays are directed. The holder being rigid, the insertion 


. 


376 DENTAL SURGERY AND PATHOLOGY 


of the film between the tongue and the teeth is simplified. By 


means of the handle the film is pulled as close to the teeth as 
possible. In order to do this successfully the corners of the film. 
should be bent, so that they do not impinge on ‘ne mucous 
membrane and cause pain. (See fig. 439.) 

The films produced in this way will appear as in fig. 440, 
and show distinctly the enamel differentiated from the dentine 
and the size of the pulp chamber. It will be noticed that the 
surface of the normal enamel is regular in outline and of uniform 
ih 
‘Asle43 
| 4. Should the outline of the enamel be broken or the density 


density as the distal surface of and the mesial surface of 


Fia. 440. 
Well-established caries is present in: LSet. Early caries in: 165114 | 
Sahil G5 | 16 


be altered in places, as in the approximate surface of 54 | it is 
evidence that caries has commenced. In the same figure 76 | 
show a more advanced condition, and one which is very favour- 
able for treatment, as decalcification of the dentine has com- 
menced under the enamel; whereas in 5 | caries is so extensive 
that complete removal of the softened dentine would necessitate 
exposure of the pulp. 

All translucent areas appearing in the dentine contiguous 
with irregularities in outline of the enamel surface are due to 
caries and, unless the teeth are isolated, require treatment. 

Rarefied areas under fillings are usually due to recurrent caries 
and require immediate treatment, as | 6 mesial in fig. 440. One 
note of warning: synthetic fillings resemble caries in their radio- 
graphic appearance, but are usually more clearly defined. 

A typical case before and after treatment is shown in 


| 
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fig. 441. The extent of the caries is well shown. It is 
interesting to observe how much more extensive the decalcifica- 
tion is than would be imagined from the radiographic appearances ; 


especially note hr : 


(I) SPONTANEOUS ARREST OF CARIES. 


The spontaneous arrest of caries occurs in both deciduous 
and permanent tecth, though far more commonly in the former. 


Fia. 441. 


61151 | 4115116 
Shows the following teeth before and after treatment : 78:dit | 8116:7 


It occurs commonly in the deciduous molars ; in the permanent 
dentition it is most often seen in hypoplasic permanent first 
molars, but it may occur in any tooth. 

The factors necessary for its incidence in perfection are : more 
or less extensive superficial coronal or occlusal caries, the absence 
of pain, efficient functioning, and a live pulp ; it may occur, but 
comparatively rarely, in pulpless teeth and stumps, but only 
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when they are painless in use ; the process is then entirely one 
of denudation or the wearing\away of the carious portion, and 
there is then no vital reaction (hypercalcification) of the remaining 
dentine. Its occurrence is, perhaps, more readily explained as 
it occurs in permanent first molars of defective formation. 


When such teeth become carious, caries often commences at ~ 


many points almost simultaneously. The force of mastication 
then breaks in the undermined occlusal enamel extensively or 
entirely at these many points, so that a large area of superficially 
carious dentine is exposed ; being superficial and therefore some 
distance from the pulp the tooth is not painful, and mastication 
may still be performed with it. This act wears away the decalcified 
and infected surface dentine and the exposed dentine surface 
being a large one is not very retentive of food particles ; in other 
words, it is more or less self-cleansing, but being -softer than 
normal (because a veneer of partly decalcified dentine is still 


present) it readily becomes stained by the food, stains, etc., to 


which it is exposed till it ultimately becomes dark brown or nearly 
black. 


In the meantime the tooth ouipe in the case of live teeth 
being exposed to unusual thermal and masticatory stimuli, reacts 


so as to cause calcification of all dentine fibrils which lead on to. 
the exposed surface, so that ultimately they become entirely — 


calcified and their dentinal tubes are occluded. The proof of 
this latter lies in the fact that as wear of the dentine progresses 
the stained portion is worn away and unstained (because imper- 
meable) dentine appears on the surface; this latter appearance 


is more often seen on the deciduous molars, where it is very 


common, than in the permanent teeth, though it is occasionally 
seen in these also. — 

It occurs so much more pena in deciduous molars because of 
the well-known clinical phenomenon that the dentine of children’s 
teeth is nothing like so sensitive as is that of adults, so that in 
spite of extensive superficial caries the teeth function well. 
Partly for this reason the process is far more often seen in per- 


fection in deciduous molars. In permanent first molars, the — 


destruction of the occlusal enamel places these teeth on.a rather 
lower level than before, so that stagnation areas may be produced 
in the angle of junction with the crowns of the teeth anterior and 
posterior to them, so that the self-cleansing action of mastication 
is not so effective. The result is that the spontaneous arrest of 


— 
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caries in these teeth is often imperfect in that it is only partial, 
and active caries often persists anteriorly and posteriorly. 

‘The surface of the dentine in cases where the spontaneous 
arrest is well established is usually polished by use. 

Histologically, the dentine tubes appear uninfected when the 
process is well established (fig. 442): 

Among the new admissions having extensive caries of deciduous 
teeth that one sees in a large residential home, over half show some 
stage of the spontaneous arrest of caries, and sometimes in many 
teeth. _ % eet 6 

The researches of M. Mellanby have led her to conclude that 
administration of the calcifying vitamin D in such form as 


_ ergosterol or cod-liver oil may bring about the spontaneous arrest 


Fig. 442.—(a) Portion of tooth in which caries is becoming arrested ; (0) trans- 
_ lucent zone; (c) normal dentine ; (d) a softened patch of dentine showing © 
micro-organisms. 


of caries; there is, however, at present little evidence to support 


: 


this conclusion. In one case under notice a girl, aged fifteen, 
had for the previous eight years been treated with daily doses of 
cod-liver oil and extra milk (pasteurised) during school term (nine 
months in the-year), but during the same period twenty-three 
fresh carious cavities appeared in her teeth ; not only was there 
no spontaneous arrest of caries but apparently no prevention ; 
several other similar but less striking cases have also been noticed. 

One may conclude by saying that, when the conditions 
necessary for its incidence are present, spontaneous arrest of 
caries in ‘live’ teeth is usually brought about by three factors: 
(i) Increased: activity of a healthy tooth pulp in response to 
stimulus, causing hypercalcification of dentine (or enamel, as 
shown by Howard Mummery (see fig. 408) ) ; (ii) a fully adequate 


} 
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diet, which will assist the fulfilment of factor (i); and (ii) denuda- 
tion of the softened dentine (or enamel) by functional activity ; 
this latter being caused either by attrition with an opposing tooth, 

or food friction, or both. : 

In pulpless teeth it can obviously only be due to the process 
of denudation ; but to avoid confusion it must be remembered 
that the tooth pulp may become exposed and die as a result of 
active caries in one part of a tooth after it has produced the hyper- 
calcification of ‘arrested’ caries on another part (usually the 
occlusal aspect), and indeed this frequently happens. 

Assisting the Process.—On occasion it is highly desirable to 
assist, or even bring about, the spontaneous arrest of caries ; 
both are easily done in suitable cases and it is an invaluable aid, 
particularly in the treatment of extensive caries of many deciduous 
teeth in the same mouth. i 

Treatment consists in stoning away any prominent enamel 
edges, which cause stagnation areas at their angle of junction 
with the dentine ; the cavity must be made non-retentive, and, 
as far as possible, part of the occlusal surface of the tooth, and 
the soft infected surface dentine removed ; the exposed dentine 
is then sterilised by treating it several times with silver nitrate 
applications, an albuminate of silver is formed with whatever . 
organic matter the silver salt comes into contact, and sensitiveness 
of the dentine, if present, is allayed. <A pa adequate diet will 
always assist this process. 


CHAPTER XI 
Prophylaxis and Treatment of Caries. 


Prophylaxis—Remedial Treatment—The Operation of Filling— 
Hypersensitive Dentine—The Operation of Excision—The use 
of Drugs in the Treatment of Caries—The Operation of 
Crowning. 


THE treatment of caries may be divided into 
(A) Prophylactic. 
(B) Remedial. 


(A) PROPHYLAXIS. 


Rational treatment of caries, like the rational treatment of 
any other disease, must depend upon knowledge of the etiology 
of the disease. When the cause of a disease can be traced its 
eradication can generally be quickly accomplished by the 
adoption of measures for the removal of that cause. 

Although, during recent years, advances have been made in 
~ our knowledge of the etiology of dental caries, we cannot yet 
claim that all the factors influencing the disease are entirely 
known. 

In discussing the cause of caries, attention was drawn to 
certain matters which appear to have a special bearing on the 
increase of caries, namely, the feeding in infancy, and the 
physical character of the food-stuffs, etc. A consideration of 
these matters seems to indicate that preventive treatment should 
be based on the following factors :— 

(a) Pre-natal nutrition. 

(b) Feeding and care in infancy and childhood : the chemical 
and physical nature of foods and the manner of taking food. 

(c) Feeding and care after dental development is complete. 

(a) Pre-natal Nutrition —The teeth are part of the body and 
not separate entities; it is obvious that certain materials are 
required to build that body in perfection, both before and after 
birth, and if these materials are inadequate, or not available in 
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assimilable form at the time they are needed, either the body, 
including the teeth, will be faultily made or the child may die. 
Before the child is born it is a parasite on its autosite mother, and 
if these building materials are not then fully available, the 
mother’s body will suffer first as the parasite grows at its mother’s 


edn she ene eel 


expense, but this does not apply to the mother’s teeth, which . — 


are already completed, though it may affect the cells and meta- 
bolism of her body so that they in turn affect her oral structures, 
secretions, and teeth. | 

In turn, this shortage affects the child, it can interfere with 
the formation of dental tissues (see p. 59), it may possibly hinder 
the development of dental formative cells so that even if dietary 
perfection is attained later, they may not then be able to function 
in perfection. The occurrence of structural faults in the de- 
ciduous teeth is evidence, either that the building materials have 
not been available, or that something has interfered with the 


proper functioning of the formative cells, though conceivably 


this something is not necessarily a dietary deficiency. 

Though the foregoing is logically true, there is little other 
reason to suppose that maternal food deficiencies affect. the 
structure of teeth, particularly the permanent teeth; indeed, 
there is no evidence that the formative cells of the permanent 
teeth are affected by maternal influences save in the transmission 
of infections and hereditary variations, and investigation in the 


United States 1 has shown that 85 per cent. of the total calcifica- : 


tion even of the deciduous teeth takes place after birth. 

(b) Feeding in Infancy and Childhood.—There can be no 
second thought that the ideal food in the earliest. part of a child’s 
life is its mother’s milk. It is true that breast-feeding cannot 
always be performed. Often hand-feeding is substituted, not so 
much from inability of the mother as from a desire on the part 
of the mother to escape the ties which the duty of breast-feeding 
involves. When breast-feeding is. impracticable, every care 
should be taken to ensure that the hand-feeding is carried out in 
a proper manner. 

In the act of suckling, a child does not merely take the mother’s 
nipple into its mouth, but a mouthful of breast; so that the 
nipple is well to the back of the mouth ; Banh the. efforts 
put forth by the jaws, tongue, and cheeks on the breast in the 
child’s efforts to obtain nourishment account for the greater 


1 Hess, A. F., Lewis, J. M., and Roman, B. Dental Cosmos, 1932, 74, 1060. 
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_ development of the jaws in width found in breast-fed children 
and, as they are obtaining their natural diet (and no adventitious 
refined or readily fermentable carbohydrate), accounts for the 
lesser incidence of dental caries in the teeth of such children. 

Milk contains everything that the helpless and edentulous 
mammalian young need in the way of chemicals and vitamins 
till they begin to get teeth, when additions should be made, as, 
_ for instance in human children, there is found to be a shortage 
of iron about that time. At the same time, if the maternal diet 
is deficient in chemicals and vitamins the child also may be 
affected ; rickets, for instance, has occurred in an entirely breast- 
fed baby ! whose mother’s diet was deficient in many necessaries. 

It is worthy of note that primitive races to whom the use of 
cow’s milk in the feeding of infants was unknown, such as: the 
Maoris, Esquimaux and North American Indians, and also the 
Japanese, and who had no other means of feeding babies, used to 
suckle them for six years or more, and a reference to J. R. 
Mummery’s work on pp. 304 and 365, and H. Pickerill’s work, 
will show that the first three of these races had the least-known 
incidences of caries in man ; the incidence in the Japanese at that 
time is unknown. H. Stobie has stated concerning Kaffir and 
Zulu children, who are suckled from two and a half to three 
years, that he has never seen caries in their deciduous teeth, 
though their mouths were as dirty with sticky adherent carbo- 
hydrate as any he has seen. 

In those races who practised prolonged suckling, if a child’s 
mother died and a relative was not able to wet-nurse it, the child 
__was destroyed, as there was no other means of keeping it alive. 
Incidentally, suckling is Nature’s method of birth-control to a 
large extent by inhibiting ovulation. 

- It should also be realised that before the advent of proprietary 
infant foods physiological suckling of from 23 to 3 years was 
practised in this country, and as evidence one may quote from 
Romeo and Juliet, in which Shakespeare (A.D. 1564-1616) puts the 
following words into the mouth of Juliet’s nurse (Act 1, Scene iil) : 


‘On Lammas-eve at night shall she be fourteen ; 
That-shall she, marry ; I remember it well. 
Tis since the earthquake now eleven years ; 
And she was wean’d,—I never shall forget it,— 
For I had then laid wormwood to my dug,’ 


1 Lancet, 1933, cexxv, ii, 757. 
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Prolonged suckling is impracticable, unnecessary, and out of 
keeping with the present knowledge of child requirements and 
the conventions of civilised society, and after a period of nine 
or ten months’ maternal feeding, cows’ milk, or elie of 
it, are usually substituted. 

In 1932 one of us published? the clinical shdhies in: a 
large number of children who had been brought up largely on 
raw cows’ milk. The initial observation was made on a group 
of 750 boys, when, owing to the somewhat sudden cessation. of 

‘return’ cases of caries, tabulation of all boys who had been 
under this regime prior to erupting their permanent first molars 
was made; as part of their diet they had a pint of milk to 
drink aes and were as follows :— 


CoMMENCING Raw MILK BEFORE THE SIXTH BIRTHDAY ANNIVERSARY, 
_ PRESENT AGES RANGE FROM 7 YEARS TO 10 YEARS 9 MONTHS. 


Number Average age at brenden age _ Incidence of caries 
of boys. commencement. now. in all permanent teeth. 
28 4 years 8 years -- 2 carious maxillary per- 
8 months 10 months manent first molars in 
1 boy | 


There were 4 hypoplasias (2 marked) but with no caries, and | boy 
had stained fissures in 2 teeth. 


Nearly all the boys in this institution are subnormal and the 
one who had the carious molars had spent several years continu- 
ously in hospital. 

It seemed then that if milk was at all an etiological factor in 
producing this lessened incidence of caries, children who. had 
been brought up on it should show a very small incidence, and 
in other branches of the same institution, to which weakling 
babies are sent, a total of forty children was found who had been 
started on the raw milk regime at an average age of four and a 
half months and were, at examination, of an average age of four 
years, and these forty had no incidence of caries at all. 

Most of them had one or two sweets as a routine after their 
midday meal, and oatmeal porridge six days out of seven. ‘They 
also had raw egg yolk ; and egg yolk and milk constitute Nature’s 
fundamental sources of complete nourishment for helpless and 
growing vertebrates. 


1 Proc. Roy. Soc. Med. (Sec. of Odontology), 1932, 25, 11. (E. S.) 
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The above appears to be evidence that diet during the pre- 
eruptive period influences the incidence of caries in man ; prior 
work had been attempts to influence already erupted teeth, and 
usually under observation for periods of a few months only. 

The above, and much other actual and circumstantial 
evidence, prompted the statement that milk ‘seemed to have a 
profound influence on the development and calcification of the 
teeth of man, in that it conferred on them some immunity to 
dental caries.’ On this and other evidence several authoritative 
writers took it that the value of milk as a preventive of caries 
had been demonstrated, and said so,! » 3 but any claim that 
dental caries can be prevented under any circumstances by a 

particular item of diet seems to be absurd on the face of it. 

. In Tristan da Cunha, where raw milk is a staple item of diet, 
we know that for very many years there has been practically 
no caries; even in the eight-year period, 1923-31, when they 
had 4 up to two tons of sugar and three and a half tons of flour 
per annum, no difference was found, but since then a still greater 
increment of carbohydrate seems to be making the scale turn, 
though not to any great extent yet. 

At Pitcairn Island,® where the inhabitants are of mixed race 
ancestry (as in Tristan), caries is rampant, and they lose most 
of their front teeth from caries while quite young ; other teeth 
may or may not be carious or absent. Their diets are very 
similar to those of Tristan except that there is no milk available 
on the island save maternal milk, and occasional tinned milk as 
a luxury ; sugar cane is also grown there, ‘syrup made from its 
juice being used instead of sugar.’ 

At Christ’s Hospital, Horsham, there are 800 boys ;. since 
1903 a daily ration of raw milk has been issued to all boys up to 
12 years of age. In 1903 68 per cent. boys showed fresh caries, 
averaging 2-8 cavities each; the milk ration was increased in 
1921, and again later, so that by 1933 they were getting 0-78 
pint daily, and about this time. the annual incidence of fresh 
caries had dropped (in 1931) to 1-5 cavities each in 37 per cent. 
boys only. Prior to the first increase in 1921 the annual incidence 
for twenty-two years had been 2 to 2-8 cavities per head in such 


1 Bulletin 5. The Hannah Dairy Research Institute, 1933, 71. 
2 Frazer, A.C. Brit. Dent. Journ., 19338, 54, 401. 

3 The Dental Surgeon, Editorial, July, 1932. 

4 Gane, D. ‘Tristan da Cunha,’ 1932, 154. 

5 Brit. Med. Journ., 1932, ii, 516. 
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as had any fresh caries. Putting it in other words, the yearly 
fresh caries in the School has dropped from 1,524 cavities in 1903 
to 444 in 1931, and that is where milk is not started till com- 
paratively late in childhood. Other dietary improvements were 
also initiated in the post-war period, but even so, the Medical 
Officer to the schools wrote :1 ‘ If the dental figures are examined 
in relation to the amount of milk consumed per head a close 


correlation can be traced between the gradual improvement in 


general condition and the decreased incidence of caries.’ 

In the Annual Report of the School Medical Officer to the 
County Council of East Sussex for 1933 are the details of an 
inquiry into the circumstances of all children between 12 and 
13 years of age found with perfect dentitions. His three school 
dentists returned a total of 52 such children. Details furnished 
by the County Medical Officer of Health and collected by his 
District Nursing Superintendents and School Nurses showed that 
32 of these children were still at this age drinking raw milk daily, 
‘plenty ’ in quite a number of cases. Other details of these 52 
are of interest : 17 never brushed their teeth, only 5 did not eat 
sweets,. some of the others are described as ‘ always ’ eating them 
or eating a ‘good many.’ Two of them had 10 and 11 brothers 
and _ sisters respectively: with no carious teeth in oat of em 
31 were of ‘good general physique,’ and 20 ‘average,’ 12 
were of ee eee good’ domestic circumstances and 31 
‘ average.’ 

A similar return made in a distressed area in the North of 
England in the same year only returned five such children as free 
from caries ; three of these were returned as still at this age having 
raw milk daily. 

It is of interest to compare children who have been on 
pasteurised milk. Since March 1932, 1,400 girls in a branch of 

the same institution as the boys subenated: on p. 384 have had 
a daily ration of three- -quarters of a pint of pasteurised tae 
this may have been used in tea, cocoa, milk puddings, etc., 
taken as milk. There are 39 children who were before their att 
birthday anniversary when this was started and have been there 


continuously since, and whose average age is now (December 


1937) 9 years 1 month; they now show 25 carious teeth in 12 
children as follows :— 


1 Friend,G.E. ‘The Schoolboy, a Study of his Nutrition, Physical Develop- 
ment and Health.’ Cambridge, 1935. 
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COMMENCING PASTEURISED MILK BEFORE THE SIxTH BIRTHDAY 
- ANNIVERSARY, PRESENT AGES RANGE FROM 6 YEARS 5 MONTHS 
To 1l YEARS 8 Monrus 


Number of Average age at Average age Incidence of caries 
children. commencement. now. in all permanent teeth. 
39 4 years 9 years 25 carious in 12 children 
4 months 1 month 


There were 4 hypoplasias (2 marked) but with no caries; and 3 
had stained fissures in 1 tooth each, but 2 of these had otherwise no 
caries. 


Though it is obvious that these are far better than the average 
school clinic child of this country, they do not compare well with 
the boys of similar ages quoted as on raw milk in 1932 (see p. 384). 

If milk is used raw it should necessarily be bacteriologically 
safe; for this purpose ‘certified’ milk from tuberculin-tested 
animals which have also been B. abortus tested is best, as bovine 
tubercle. is still a very common disease in this country and 
communicable by milk to children. In this country B. abortus 
infection is very rare in children, though occasional] in adults ; it 
is also trivial in children, also it is not always communicated by 
drinking milk. One of the virtues of raw milk is that it has to . 
be used fresh, and perhaps the gravest objection to pasteurised 
milk is that on keeping the residuum of putrefactive and other 
bacteria multiplies enormously without obvious change in the 
milk; not so long ago an instance of pasteurised milk was 
recorded ! which on sale contained 178 million organisms per 
cubic centimetre of which 29 millions were still living. After 
serving as a nutrient medium for them it had probably not much 
food value for children. It is possible that such loss of nutri- 
tional value on keeping may be a major factor in the lessened 
dental benefit which pasteurised milk seems to show. 

That changes take place in the constitution of milk on heating 
is well known : vitamin C, for instance, is destroyed, and there is 
also a change in the diffusible calcium ; these and other changes 
are regarded differently by different people, some regarding them 
as of no importance and others as lessening the nutritive value 
of milk apart altogether from its vitamin content. 

As the teeth come into position all foods should be such as 
compel mastication or such as the child may drink. The use of 
such foods as can be neither masticated nor drunk are heartily 

1 Dockeray, G. C. Brit. Med Journ., 1933, 1, 337. 
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disliked by the great majority of children with normal teeth. 
Bread and milk, milk puddings, and porridge are among such 
foods, and the tendency is for the child to squash them with its 
tongue against its palate and swallow them—all of them contain 
refined carbohydrate in a sticky and sometimes readily ferment- 
able form: Mastication promotes a free flow of saliva which 
assists in cleaning the teeth and removing starchy carbohydrates 
besides maintaining physiological activity of the periodontal 
membrane, gums, teeth, and musculature of the jaws. 

Foods too should be related to the child’s chemical and 
vitamin requirements, and in so far as possible of an unrefined 
nature, particularly at the end of a meal. 

It is commonly and correctly quoted that the teeth of insti- 
tutional children are better than those of the same social] class 
outside institutions ; this is usually, but questionably, ascribed 
to the less amount of refined carbohydrate and sweets which 
such children get, as one finds on enquiry that they get quite 
an appreciable amount of both, and perhaps more than middle 
class children did in pre-war days and earlier; it is very likely 
that milk, which practically all young institutional children 
always have had, may have influenced this lesser incidence of 
caries. | 

It is not inapt to compare the building of a tooth~to the 
building of a house; skilled workmen (efficiently formed and 
functioning cells) using the best materials will produce the perfect 
house (tooth) on an ideal foundation (parodontal tissues), and 
poor workinen using such indifferent and substitute materials as 
they can obtain will produce a jerry-built house with faulty 
foundations. Yet when first finished both may look identical ; if 
one can imagine the houses as being reduced to the size of teeth, 
histological and chemical examination might show but little 
difference, but there can be no question as to which will better 
withstand the stresses and actions of time and adverse elements, 
though both are acted on by them. So also with the teeth and 
their attachments. 

The Personal Factor.—Another fact which tends to confuse 
and produce exceptional cases is that the assimilable or meta- 
bolic capacities of different children vary widely, and this, in its 
more moderate variations, probably occurs more often than we 
are apt to credit. In 1932 three cases of twins were recorded ; ! 

1 Brit. Med. Journ., 1932, 1, 769, 862 and 912. 
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in each case the feeding of the twins had been identical, yet at 
about five years of age one of each pair was a normal healthy cnild 
and the other suffered from pronounced rickets, and rickets, a 
disease largely due to dietary deficiency, can profoundly affect 
the teeth. At present we are totally unable to assess the im- 
portance or frequency of this variation in metabolic capacity, nor 
do we know why it occurs. We might well call it the * Personal 
Factor.’ 7 

Granting that perfect dietary during the tooth-formation 
period will build the perfect tooth, the question naturally arises : 
Will caries then be prevented ? ‘The correct answer seems to 
be that so long as enamel is made of materials soluble in acids, 
and so long as decalcifying substances can come to a state of 
stasis on or around teeth, nothing can prevent caries, but it seems 
certain that the early date of its commencement, and its rapidity, 
will depend partly on structure and shape, and that both struc- 
ture and shape are influenced by pre-eruptive nutrition. 

It must be remembered that many chemicals as well as 
vitamins are necessary for the proper formation of teeth ; cal- 
cium and phosphorus and vitamins C and D are, we know, 
necessary among many other things, and since the absence of 
any one of these may make the forming of a tooth, and even 
life, impossible, one cannot say that one of these items is of 
greater importance than the others, as all are needed in sufficient 
quantity and assimilable form at the right time. 

In the paper on milk already referred to ! it is stated : ‘ There 
seem also to be physical differences of a protective nature 
developed . . . deep and sharp fissures and pits appear to be 
absent from the occlusal surfaces and other aspects where they 
occasionally occur, and the cusps are less sharp and pointed ; 
these appearances are best seen in the permanent first molars, 
and, at their maximum, make them almost typically bunodont 
teeth ; possibly these changed appearances are brought about by 
increased bulk in the enamel.’ One feels convinced that such 
changes are dietetic in origin, and in further support of this view 
attention is drawn to those pits on the buccal aspect of mandi- 
bular molars which were seen extremely commonly in pre-war 
days but do not appear so commonly now (fig. 443). Com- 
parable pits also occurred on the palatal and buccal aspect of 
maxillary molars, not quite so commonly perhaps, but one hardly 

1 Proc. Roy. Soc. Med. (Sec. of Odontology), 1932, 25, 11. (E. S.) 
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ever sees them now. These faults appear to be comparable with 
other trophic structural defects such as are dealt with on p. 54 
et seq. Inquiry among dentists having present-day experience 
of children in private practice and school clinics confirms the 
comparative rarity of these pits in the former as compared with 
the latter type of child. These improvements in the formation 
of enamel and also the decreased 
incidence and extent of hypoplasia 
in teeth are, it seems, probably the 
results of teaching at maternity and 
child-welfare clinics and the greater 
knowledge of dietetic values in infant 
feeding. 

There is little doubt that of the 
carbohydrate foods, sugars are the 
most harmful, especially when taken 
between meals, and particularly the 
monosaccharide glucose, now so fre- 
quently used and prescribed, as or- 
ganisms can act on it directly in the 
mouth with the production of acid. 
‘Sweets’ as popularly understood 
should be forbidden. As carbo- 
hydrates are now known to be the 
source from which lactic acid is 
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Fia. 443.—A (top row). 


Per- 


manent mandibular molars 
showing the pit on the buccal 
aspect, believed to be disap- 
pearing as improvement in the 
nourishment of children in the 
early years of life is brought 


about. B and C (second and 
third rows). Comparable pits 
on the palatal and buccal as- 
pects respectively of permanent 
maxillary molars, believed to 


stimulates the flow of saliva. 


' derived, it is advisable so to arrange 


a meal that the last food-stuff taken 
is neither a sugar nor a starch. A 
meal should, if possible, finish with 
fruit or cheese. Fruit especially is 
beneficial, as it is slightly acid and 
Meals 


should be given at regular intervals. 
If the salivary secretion is constantly 
being stimulated by incessant ‘ nib- 

bling ’ at food, it is probably robbed of its physiological properties 
.and the supply required for the regular meals is depleted and 
probably altered in character. | 
A. functional mouth is essential if caries is to be prevented. 
There are two important factors militating against a functional 
mouth: one is mouth-breathing and the other the presence of 


be disappearing asin A. (E.S8.) 
(From Brit. Dent. Journ.) 
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tender teeth. Mouth-breathing, as explained on p. 507 et seq., 
leads to a persistent marginal gingivitis which aids the retention 
of food around the teeth besides being a source of toxic absorp- 
tion. It is very important therefore that any condition causing 
nasal obstruction should be removed in order to induce correct 
breathing. Tender teeth hinder mastication, and without proper 
mastication the natural cleaning of the teeth and nourishment 
of the child-is interfered with. The mouth, then, must be freed 
of all tender teeth; this in itself is conservative of neighbouring 
teeth by allowing them to function more efficiently. 

The proper cleansing of the teeth after meals is a most important 
prophylactic measure ; obviously it is best if this be brought about 
by physiological means, but if the conventions of civilisation are 
adhered to artificial means are necessary. Under these circum- 
stances the teeth should be cleaned after every meal, but specially 
after the last meal of the day. The tooth-brush should be small 
and contain fewer bristles than the brushes usually sold; the 
bristles should be of different lengths, so as to permit of their 
passing more easily into the interstices of the teeth. The 
following instructions for cleaning the teeth are of use :— 


(1) Use a small tooth-brush with soft but stiff bristles, such as 
badger hair. Use common salt or a little soap and some pre- 
cipitated chalk. 

(2) Brush all surfaces of the teeth thoroughly in all directions, © 
especially the back ones. 

(3) Rinse the mouth thoroughly with clean water. 

(4) Clean the teeth immediately before going to bed. Take 
no food of any sort afterwards. 


In mouths where caries is progressing rapidly, it is a useful 
measure to swab the mouth with an alkali the last thing before 
going to rest, for example :— 


Mag. carb. levis... or Ses as Ws 
Aq. rose... Ais i: Se Rave 
-Aquam ad 3xij 


Misce. Shake before using. 

After cleansing the teeth, a tablespoonful of the above should be taken into 
the mouth and sluiced between the teeth. 

In cases of acute fevers, or any other condition causing help- 
lessness, the patient’s teeth should be cleaned by the nurse. 

(c) Feeding after dental development is complete.—The 
chemical and physical nature of food requirements after dental 
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development is complete are similar in principle to those of child- 
hood ; for the observant student there can be no need for reitera- 
tion—chemical and vitamin sufficiency, and the use of unrefined 
and self-cleansing foods particularly at the end of a meal, are 
the ideals one should seek to maintain oral and dental cleanliness 
in the ways already indicated. 

Patients wearing dentures should be warned of the danger of 
neglecting to cleanse both the mouth and the dentures, especially 
where there are bands or clasps. Dentures cause caries only in 
so far as they assist in retaining food around the teeth. 

In mouths, showing a tendency to approximal caries of the 
anterior teeth, isolation should be obtained by the removal of the 
first or second premolars or the permanent first molars (see p. 211). 
Isolation of the incisors and canines is a most valuable method of 
preventing caries between these teeth. 


(B) REMEDIAL TREATMENT. 


The remedial treatment may be considered under the following 
headings :— 
(1) The operation of filling. 
(2) The operation of excision. 
(3) The use of drugs. 
(4) The adaptation of artificial crowns. 
(5) The operation of extraction. 


‘ 


(1) THE OPERATION OF FILLING. 


At the present day the methods of cavity preparation and 
the variety and methods of inserting fillings are ever increasing. 
The authors consider that this (‘ operative’) branch of Dental 
Surgery may be excluded from the present edition, as its scope 
has now become so large and its technique so varied and intricate 
that it is better to be dealt with in text-books dealing solely with 
this subject. 


Hypersensitive Dentine. 


The preparation of cavities for filling is at times hampered 
by hypersensitive dentine. The area of hypersensitiveness fre- 
quently varies, one portion of the tooth being distinctly more 
painful than another. The portions of dentine immediately 
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beneath the enamel and at the neck of the tooth are usually the 
most sensitive. 

The pain can be greatly alleviated by keeping the cavity dry 
during excavation, and by using sharp instruments with a decided 
cutting and not scraping action. 

Treatment :— 

Dehydration.—The application of hot air in the form of blasts 
from a suitable syringe greatly reduces the sensitiveness. The 
hot air may cause a little pain, but if it is applied with tact and 
care the pain can usually be avoided. The hot air dehydrates 
the dentine. If absolute alcohol is applied before the hot air, 
the dehydration is increased, but the treatment is more painful, 
though the pain is lessened if the alcohol is used warm. 

The use of a continuous cold water jet into the carious cavity 
while instrumentation with a bur is in progress is invaluable as 
a desensitiser of dentine. Cold lowers the conductivity of nerves 
and the effect is probably brought about in this manner, though 
doubtless there is some additional psychic effect in many cases. 
The jet should be on the actual point where the bur is being used | 
and should not be allowed to pool around the tooth; its effects 
are not so constant or good in people over fifty, and are of no 
value whatever when using an excavator. 

The Local Application of Drugs.—Strong carbolic acid may be 
allowed to remain in the cavity for a few minutes and the dentine 
dried with hot air. This remedy is not very efficient if im- 
mediate relief is desired, but if carbolic acid is sealed in the 
cavity for two or three days a decided obtunding of the dentine 
is obtained. 

Chloride of zinc is a useful drug, but it must be used with 
caution when the pulp is near. The cavity must be isolated and 
a small piece of chloride of zinc in the solid state allowed to 
deliquesce. The application causes pain, but the pain rapidly 
passes away. 

Nitrate of silver causes unsightly discoloration and can only 
be applied to the posterior teeth. It is slow in its action. In 
superficial cavities, nitrate of silver is applied in a solid state 
fused on the end of a metal instrument, and should be rubbed 
over the sensitive surface. The tooth is then left for one or 
two days, when the dentine becomes less sensitive. In deeper 
cavities, a little of the powdered drug may be sealed in. 

Arsenious acid has been used for the desensitising of dentine ; 
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it acts by destroying the fibrils, it does not coagulate tissues, and 
its use for this purpose is dangerous as its action is progressive 
and may ultimately destroy the tooth pulp unless entirely re- 
moved after apphaation, and this: is a difficult thing to do 
efficiently. 

If it is used it should only be for shallow and superficial 
cavities and not applied for more than two hours. 

Where it is intended to use metal fillings and the dentine is 
sensitive, the best course is to insert an oxy-phosphate filling and 
allow it to remain for about six months. In some instances the 
tooth substance is so sensitive that it is almost impossible to 
remove any of the carious tissue. A filling of oxy-sulphate of 
zinc, if left in place for one or two weeks, will allay the sensitive- 
ness sufficiently to allow of the preparation of the cavity. For 


posterior teeth which are very sensitive, the application of nitrate. 


of silver may be substituted for the oxy-sulphate. 

Paraform, a polymer of formic aldehyde, is also used for this 
purpose ; it is used diluted with twenty times its weight of zinc 
oxide or other inert substance made into a paste with gum water. 
It may be left in one or two days. It acts by virtue of its formic 
aldehyde content and coagulates the dentinal fibrils ; if placed 
near the pulp it will cause pain, and may destroy its Beene 

Local and Regional Anesthesia.—In cases where the teeth are 
extremely sensitive and the local application of drugs fails to 
relieve the pain, local anesthesia should be produced by the use 
of novocain (see Chapter XXXVI). The tissues may also be 
rendered insensitive by the use of freezing agents. 


(2) THE OPERATION OF EXCISION. 


In the operation of excision, the diseased part is stoned and. 


disked away and the surface polished. With the permanent teeth 
it is applicable in very few cases, the most suitable being the 
approximal surfaces of the molars and premolars when the caries 
is quite superficial and the surfaces are exposed, but it may be 
of considerable value in the treatment of the deciduous teeth, 
particularly the molars, especially in conjunction with the use of 
silver nitrate. 


(3) THE USE OF DRUGS. - 


The progress of caries may be considerably retarded and often 
arrested by the application of certain drugs, the most useful of 


— 
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which is nitrate of silver. Drugs can be employed to their greatest 
advantage for superficial caries. 

The nitrate of silver is applied in the form of a saturated 
solution, or, still better, the solid drug is rubbed over the surface. 
Two or three applications, at intervals of about a week, will effect 
a considerable hardening of the surface. The nitrate of silver 
precipitates the albumin in the tubules and forms an albuminate 
of silver which is a powerful antiseptic. The discoloration pro- 
duced is an objection to its use on the anterior teeth. In cases 
of general softening of the cement often seen in patients whose 
gums have receded, the application of nitrate of silver to the back 
teeth and chloride of zinc to the anterior teeth, with the regular 
use of alcohol locally, will retard and often arrest the condition. 
The alcohol should be used as follows :— 

The teeth are dried and absolute alcohol applied to the roots. 
either on a brush or cotton-wool, the saliva being kept away for 
about two minutes. The alcohol precipitates the albumin in the 
tubes and locally sterilises it. The application should be made 
at least once a day. In the extensive caries at times seen in the 
deciduous teeth, the application of nitrate of silver every two 
or three months and the regular use of alcohol will often arrest 
the caries and give the patient the use of a masticating surface 


—a point of the greatest importance. 


(4) THE OPERATION OF CROWNING. 


The operation of crowning may be resorted to where the 
destruction of the crown by caries is so extensive as to prevent 
the introduction of reliable fillings. 

Teeth or roots which are to be crowned must be rendered quite 
free from periodontitis, and the root canals rendered sterile. The 
apex of the root canal should be filled before any reaming of 
the canal is carried out in order to prevent injury of the perio- 
dontal membrane by foreign matter. 

Before crowning it is of the utmost importance that X-ray 
evidence should be available to see if there is any evidence of 
periapical rarefaction ; such rarefaction is evidence that infection 
has been present and it is always very difficult, if not often 
impossible, to be certain that sterilisation of this area has been 
attained. For the treatment of pulpless teeth and the difficulties 
attendant thereon, see Chapter XIV. 
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Teeth which show such areas are better extracted ; if they are 
not, the possibilities and conditions to which such teeth may give 
rise should be explained and the onus of their retention thrown 
on the patient. Such teeth when crowned may remain functional 
and give rise to no local signs or symptoms, but it must be 
remembered that periapical infection in a pulpless crowned or 
filled tooth is a form of closed sepsis which may ultimately affect 
the patient’s health profoundly. 

Collar crowns should not be used unless the collar ends well 
above the gingival margin and fits so accurately that it cannot 
give rise to stagnation areas that will injure the periodontal 
membrane and give ingress to toxins. The use of large gold in- 
lays as restorations has of recent years very much lessened the 
necessity for crowns on the posterior teeth, and it is the custom in 
this country at present only to use such type of crown for the 
anterior teeth as ends flush with the tooth, whether of cast metal 
base or otherwise. 


(5) THE OPERATION OF EXTRACTION. 


Tn all cases of caries, where one of the above methods cannot 
be employed the tooth should be removed. For the methods of 
extracting teeth, see Chapter X XVII. 


oe 


CHAPTER XII 


Destruction of Teeth from Causes other than Caries : 
Abrasion, Attrition. 
In caries of the teeth, the tooth substance is gradually destroyed 
by the action of acids and micro-organisms. Progressive destruc- 
tion of the tooth substance may, however, be caused by other 
agencies, and of these the most important is abrasion. 


(A) ABRASION. 


The term abrasion is used to denote the destruction of the 
tooth substance by friction with a foreign body ; such is com- 
monly produced by dentures, clasps and bands, clay pipes, tooth- 
brushes, and dentifrices, and rarely by such things as abrasive 
pencils sold to remove stains from teeth and files used by people 
endeavouring to make their artificial dentures fit more comfort- 
ably. Artificial abrasions have been practised by savages as tribal 
marks, but are dying out as civilisation advances (see fig. 444). 
Cobblers (boot lasters and clickers) by holding a ready supply of 
nails, thirty or so, in their mouths and serving them out with their 
teeth wear away the anterior teeth so as to produce a condition of 
anterior open bite. The action of a clasp on a denture produces a 
depression, the surface of which presents an eburnated appearance. 
Friction from the use of a clay pipe results usually in destruction 
of part of the occlusal portion of one tooth in one jaw and two 
teeth in the opposite jaw (see fig. 63). 

The commonest cause of abrasion is the tooth-brush, especially 
when used in combination with abrasive tooth-powders. With 
the gradual recession of the gum, the neck of the tooth becomes 
exposed, and the tooth-brush, if used transversely, will tend to 
produce V-shaped cavities in the dentine. Such cavities are 
mostly found upon the maxillary canines and the mandibular 
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canines and first premolars—the teeth which form the prominent 
parts of the curves of the arch. Abrasion is often more marked 
upon the left than the right side, and this is no doubt due to the 
fact that when the tooth-brush is used with the right hand—the 
common practice—more force is naturally applied on the left 
side of the mouth. 

Occasionally the destruction of the enamel surface may be 


é 7 Rema k Gaee Aes y ee SP 
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Fic. 444.—(a, b, c, d) Abrasions made by denture clasps, in the case of (d) the 
denture had not been removed from the mouth for 28 years ; (e) An unerupted 
maxillary permanent canine from an engineer aged 35 who wore full upper 
and lower dentures ; as the disto-occlusal portion of the tooth began to erupt 
palatally he filed away this portion as it interfered with the fit of his denture, 
and so made an artefact abrasion: the file marks can be seen on the speci- 
men; (f) two maxillary permanent first incisors, female aged 36 (circ.), 
through smoking cigarettes the teeth became stained, an abrasive pencil 


sold for the purpose was purchased from a chemist to remove the stains, and ° 


used to such effect that a considerable portion of each tooth was rubbed 
away; (g) four pairs of maxillary permanent first incisors, from natives of 
llorin, Northern Nigeria, showing abrasive tribal mark. The practice is 
now rapidly dying out. 


(London Hospital Dental Museum.) (EH. S., A. Bench, W. 8S. Herman.) 


caused by the use of the tooth-brush and give rise to the condition 
usually known as ‘ erosion.’ In this type of abrasion the appear- 
ances of the teeth vary. The labial surfaces of the anterior teeth 
may be affected, in which case the condition may be limited to 
one tooth or may involve several. The earliest indication is a 
slight depression which gradually deepens and extends towards 
the incisive margin. Gradually a cup-shaped depression is 
formed, which is deepest towards the cervical margin and becomes 


» 
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shallower as the incisive edge is reached. Fig. 445 is an example 
of an advanced case. Sometimes the teeth look as if they had 
been pared down with a knife 
in a direction sloping from 
the labial to the lingual sur- 
faces, and, when the mouth 
is closed, a considerable inter- 
val is left between the maxil- 
lary and mandibular teeth 
(fig. 446). To the naked eye, 
the teeth attacked appear 
hard and _ polished, with, 
occasionally, a darkish film 
on the surface. The dentine 
exposed is hypersensitive. 
Sections of the dentine show the fibrils or tubes ending 
abruptly as if cut with some sharp instrument. The tooth 
substance adjacent to the eroded surface cannot be stained. 
Changes in the Pulp.—In teeth showing abrasion, formative 


Fie. 445. (From ‘The American 
System of Dental Surgery.’) 


Fic. 446, 


activity occurs in the pulp, and results in the occlusion of the 
dentine tubules by calcification of their contents and the forma- 
tion of secondary dentine at the pulp end of the affected dentinal 
fibrils (fig. 451). If the abrasive process is rapid, the dentine 
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may be destroyed more quickly than the protective dentine is 
formed, in which case the pulp becomes exposed. 

Experimental Investigation. For many years the cause of the 
curious destruction of the tooth tissue termed ‘erosion’ was 
obscure. Various theories were advanced to explain the condition, 
but it has now been demonstrated by clinical observations and 
experimental evidence that ‘ erosion ’ is mainly to be attributed to 
the abrasive action of gritty tooth-powders and/or stiff-bristled 
tooth-brushes. The earliest investigations were made by Berd- 
more, who was the Court Dentist to George III, and he refers 
to his experiments in the following words :—- 

‘I fastened in a vice a sound and well-enamelled human 
tooth, placing the convex side uppermost. I then took a brush, 
wetted and charged with a certain tooth-powder, which I had 
bought for the purpose, and in less than an hour, by rubbing 
quickly with this brush and powder, I wore away entirely the 
enamel of the part which was exposed to their action. 

‘The like experiment I repeated with all the different tooth- 
powders which are sold in this town, and found the same effects 
varied only a little in time, according to the coarseness or fineness 
of the powder, and the different hardness of the enamel. 

‘Now it is well known that a number of people brush their 
teeth with powders of this kind two or three times a week ; and 
if we allow that the brush and powder generally act on the front 
teeth briskly for one-fourth of a minute each time, in the space 
of a month they act three minutes, or in two years seventy-two 
minutes ; that is to say, in the space of two years the teeth have 
undergone a great deal more brushing than was found sufficient 
to destroy the finest and best enamel. 

‘Hence, those that brush with powders only once a week do 
not destroy the enamel in less than five or six years, and those 
who use powders but rarely can never be brought to believe that 
their teeth are injured by them, because the destruction creeps on 
too slowly to be observed.’ 

This work of Berdmore seems to have been forgotten. Miller 
more than a century afterwards published a series of articles + in 
which he conclusively showed that ‘erosion’ so-called was 
commonly due to the abrasive action of the tooth-brush and 
tooth-powder. 


1 The student is advised to read W. D. Miller’s articles on this subject in the 
Dental Cosmos, January, February, March, 1907. 
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Fig. 447 shows the result of brushing for eighteen hours with 
a tooth-paste which is in common use. The amount of friction 
‘applied to this tooth roughly corresponded to brushing for ten 
seconds daily for eighteen years. The tooth tissues and the gold 
filling in the first premolar are worn away equally. 

An interesting experiment, undertaken by Miller, consisted 
in arranging a bar of wood opposite the cutting edges of the 
mandibular front teeth at a distance of from 2 mm. to 3 mm., 
and brushing for eighteen hours with an English tooth-paste. 
Not only were grooves produced near the necks of the teeth, 
but a considerable amount of tissue disappeared at the cutting 


Fic. 447. (Miller.) _ (From Dental Cosmos.) 


edges. This experiment approximately simulates the conditions 
where the teeth are brought almost edge to edge when being 
brushed so that the bristles of the brush work freely along the 
cutting edges of the teeth and produce abrasion. The condition 
shown in fig} 446 is brought about in this way. 

‘Erosion ’ is considered by several writers to be due to the 
action of acid on the tooth tissues. The action of acids varies 
on the different tooth tissues. ‘Some acids form soluble and 
others insoluble compounds which may be precipitated upon the 
surface of the tooth or in its superficial layers.’ Acid action . 
leaves a rough surface, in ‘erosion’ the surface is smooth and 
polished. 

Workers in dynamite manufactories often suffer from a 


disease which causes the loss of the crowns of the mandibular 
2pD 
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incisors and the cutting edges of the maxillary incisors, the 
defective portions of the teeth presenting a smooth polished 
surface. Miller discovered that a similar effect could be produced 
by exposing teeth to the vapour of sulphuric and nitric acids 
(the acids used in the manufacture of dynamite), and then 
slightly brushing the affected surfaces. Here the eroding body 
is nitrogen peroxide. 

If teeth be acted upon by a constant stream of dilute acid 
solution, destruction of the tooth substance will ensue, but the 
surface will be rough, showing acid action, and not smooth as 
in cases of abrasion. 3 

G. V. Black } experimented as ee The roots of two 
fresh healthy premolars were enveloped with gutta-percha so 
that only the crowns were exposed; the teeth, with their 
approximal surfaces together, were then placed in a jar containing 
dilute hydrochloric acid (1 in 400) which, by means of an ingenious 
apparatus, was set in motion; the teeth were arranged in the 
jar in such a position that a current fell upon their outer surfaces 
but struck one of the surfaces with greater force than the other. 
The result was that the cusps disappeared and a groove was 
formed between the teeth, this groove being more marked upon 
the surface which received the greater force of the current. 
Many other experiments were made, and it was found that strong 
solutions produced general softening, while a solution of 1 of acid 
in 5,000 of water had no appreciable effect after three months’ 
trial. : 

Head ? has investigated the action of acids on enamel, and 
has shown that the structure resists the decalcification of acids 
and acid salts most unevenly and erratically. He has also shown 
that the saliva considerably inhibits the action of carbonic acid 
and many other acids, such as lactic, citric, etc. 

The result of an experiment undertaken by Miller to show the 
difference between mechanical friction alone and mechanical 
friction plus acid action is shown in figs. 448 and 449. The 
teeth in the left half of the mandible were treated with a 3 per 
cent. solution of acid calcium phosphate applied on cotton-wool 3 
_ and in the right half with water, also applied on cotton-wool. 


‘ American System of Dental Surgery,’ i, As 
- gree Cosmos, xlix, 801. 
3 Miller in this experiment does not say how long the acid calcium picepisle 
was allowed to remain in contact with the tooth. 
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Both sides were brushed twice a day with different powders for 
two and one-third years. ‘The destruction is much more marked 
on the left side, which was treated with acid calcium phosphate. 

Etiology.—Experimental evidence suggests that ‘erosion ’ 
is really a type of abrasion and due to the mechanical action of 
the tooth-brush and gritty powder. The question arises: Is it 
possible that acid agents may be present in the mouth in certain 
pathological conditions and so aid the abrading process ? Many 
authors maintain that ‘erosion’! is intimately associated with 
‘gout,’ and that in gouty subjects acids capable of affecting the 
tooth tissues are produced in the mouth. Clinical observations 
on patients in private practice certainly tend to show that waste 


Left side 


Right side 


Fic. 448. (Miller.) Fie. 449. (Miller.) 
(From Dental Cosmos.) 


of tooth tissue is more marked in those with a gouty diathesis 
than in those without. On the other hand, Miller and S. P. 
Mummery examined patients in the hospitals of London and 
Berlin and found no case of erosion in twenty-four cases of gout 
and ninety-nine of rheumatism (eighty-nine chronic and ten 
acute). Caries at the necks of the teeth was found in many of 
the patients, but no disintegration of the enamel. Riegner, of 
‘Breslau, also examined amongst hospital patients two cases of 
gout and 115 cases of articular rheumatism and found no wasting 
of the teeth. These data are interesting in view of the fact that 
hospital patients rarely use a tooth-brush. 


1 The term ‘erosion’ has been allowed to remain in the text in several 
places as it is difficult, and perhaps inexpedient, to do away altogether with a 
term which has been so universally used for many years. 
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Brubaker 1 considers that the source of the acid which affects 
the teeth is to be found in an abnormal secretion of the mucous 
glands of the cheeks and lips. These glands are muciparous, 
and their secretion is composed of water, mucin, and. inorganic 
salts, the chief of which, sodium phosphate, imparts to the fluid 
its alkalinity. In certain conditions, such as ‘ gout,’ the secre- 
tion increases in quantity and is acid in reaction, the acid sodium 
phosphate which is formed acting as the decalcifying agent. 

Kirk,? who has carefully studied the question of the connection 
between the saliva and erosion, is of opinion that ‘ erosion’ is 
intimately connected with the gouty and rheumatic diathesis. 

He considers that when erosion is ‘ general,’ that is, when it 
attacks the teeth generally, lactic acid is the solvent, but that, 
when the condition is localised, the agent is acid sodium phosphate 
or acid calcium phosphate derived from abnormal secretion of the 
mucous glands. 

Cook ® contends that mucic acid is an important acid agent 
in the production of * erosion,’ and thinks that it is produced by 
a series of changes from lactose. It is, however, an open question 
whether mucic acid is ever present in the mouth. 7 

Michaels 4 states that, where ‘ erosion ’ is found, the saliva of 
the patients contains an increased amount of sulphocyanide in 
the form of the ammonium and potassium salts and that by 
submitting the tooth to a slow drip of a solution of sulphocyanide 
of potassium for a few days he was able to produce conditions 
similar to erosion. 

A marked destruction of tooth tissue is occasionally seen in 
patients who consume a large amount of fruit in the form of 
oranges, grapes, and lemons, but in these cases the effect produced 
on the teeth is not the same as in cases of ‘erosion.’ In the case 
of a patient who was frequently sucking lemons and had acquired 
the habit of sweeping the tongue over the labial and then over 
the palatal aspects of the maxillary teeth it was found that the 
enamel had almost disappeared. 

During recent years the number of patients with ‘ erosion ’ of 
the teeth has progressively diminished and the condition is now 
relatively seldom seen. Concurrently, the materials used for 


1 Internat. Dent. Journ., 1894, 742. 

2 Items of Interest, July 1902, and Dental Review, May 1903. 
3 Dental Review, May 1906, 461. 

4 Internat. Dent. Journ., xxi, 248. 
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cleaning the teeth have undergone a change, tooth-pastes having 
largely superseded tooth-powders, and people are now better 
instructed as to how to brush their teeth and what type of brush 
to use. The friction agent has therefore been disappearing from 
the dental toilet, but conditions likely to give rise to abnormal 
secretion of the salivary glands have still been present. 

From the foregoing statements it will be seen that varying 
opinions as to the cause of ‘ erosion ’ are held by those who have 
investigated the subject. The facts elicited from a general 
review ofall the information at present at our disposal would 
seem to show conclusively that the condition is nearly always due 
to the abrasive action of the tooth-brush and tooth-powders. 
Occasionally, however, no etiological factor can be found—for 
instance, when this non-carious loss of tooth substance occurs on 
the buccal aspect of the molars of Australian aboriginals.+ 

-Treatment.—In the first place, tooth-powders should be 
avoided and a soap with a soft brush used for cleansing purposes. 
The teeth must on no account be brushed ‘crosswise.’ If the 
abraded areas are painful, they may be touched with phosphoric 
acid, chloride of zinc, or, if in a position not exposed to view, 
nitrate of silver may be used, or a paint may be prescribed, the 
patient being instructed to dry the tooth and paint it with the 
solution, keeping the tooth dry to allow the material to harden. 
The following will be found useful :— 


OR Gum-mastic (powder) ... 2 Seegsl 
Zine chloride at Pe ree ie OLIV, 
Chloroform ... oe a Pes en ease 


Mix. To be used as a paint. 


If the cavities are deep and are likely to harbour food debris, 
they should be filled. 


(B) ATTRITION. 


Attrition is a wearing away of the tooth substance, iee by 
the grinding of one tooth surface over another. It is seen mostly 
in the deciduous teeth and in the teeth of the aged. The amount 
of attrition depends to a great extent upon the character of the 
food, the density of the tooth substance, and the power of masti- 
cation. The surfaces of all the teeth may be affected, or only 


1 * Dentition and Palate of the Australian Aboriginal,’ Campbell, T. D., 1925. 
Plate XLIV, figs. 1 and 2. 
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one or two teeth may be attacked. When confined to one or 
two teeth, the attrition is generally due to some irregularity of 
the bite. Fig. 450 shows a good example of attrition due to an 
irregularity of the bite—the mesial angles of the maxillary first 
incisors impinge upon the mandibular first incisors. 

Broca has suggested the recognition of four degrees of wear :— 

In the first, the enamel alone is worn without any obliteration 
of the cusps ; in the second, the tubercles of the crown have dis- 
appear: and the dentine is exposed ; in the third, the height of 
the tooth is still further reduced ; 
in the fourth, the wear has ex- 
tended to the neck, the crown 
having entirely disappeared, and 
either the pulp cavities are in- 
vaded or barriers of secondary 
dentine have formed. 

Involuntary grinding of the 
teeth, leading to undue attrition, 
is not uncommon in children and 
is sometimes met with in adults, 
more especially those with gouty 
or rheumatic tendencies. Marie 
and Pietkiewicz1 state that the 
habit of grinding the teeth fre- 
quently develops in the course of 
disorders of the central nervous 
ZA system. , 

Fie. 450. Examined microscopically, the 

dentinal tubes in cases of attri- 

tion will be seen to end abruptly at the worn surface, their 

lumen is occluded by calcification of their contents, so that the 

dentine tubes radiating to the worn surface form a translucent 

zone impermeable to stains from either end. The pulp chamber 

‘will show the formation of secondary dentine, opposite the ends 

of the affected tubes, but the formation of secondary dentine will 

not always be found to have kept pace with the destructive 
process. 

Treatment.—In most cases treatment is unnecessary. If 
the posterior teeth have been lost, and the anterior teeth are 
being worn away through bearing the brunt of mastication, the 

1 Revue de Stomatologie, March 1907. 
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bite should be taken off the anterior teeth by means of dentures. 
If the patient refuses to submit to dentures, the progress of the 
destruction can be arrested by filling the cavities with metal and 
bringing the filling over the edges of the enamel in such a.way 
that, in occlusion, the fillings come in contact and so arrest the 
progress of tooth destruction. The latter treatment is effectual, 
but the appearance produced is somewhat unsightly. 

The hypersensitiveness of dentine, which at times accom- 
panies rapid attrition, should be treated as indicated on p. 392. 


CHAPTER XIII 


Diseases of the Pulp. 
The Protective Action of the Pulp—Local Reaction to Injury 


(Inflammation)—Regressive Changes—Fibrosis—Fatty De- 
generation—Colloid Degeneration—Calcareous Deposits. 


(A) THE PROTECTIVE ACTION OF THE PULP. 


WHENEVER the dentine is injured a definite response takes place 
in the dentine fibrils which have been exposed to injury and, later, 


in that portion of pulp contiguous to their pulpal terminations. 


Fic. 450a4.—An early response of the tooth pulp against the advance of caries; 


being a decalcified section, the translucent zone in the dentine is not 
seen. (EH. S.) 


- The response is governed by the vitality of the pulp and is evi- 
denced by the calcific occlusion of the tubes in the injured dentine 
and the production of a modified type of dentine known as 


~~ 
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secondary dentine. If this response of the pulp did not occur, 
the pulp cavity would be more frequently exposed and the life 
of the pulp jeopardised. 

Hunter was the first to recognise this property of the pulp, 
for he remarks that: ‘ A tooth often wears down so low, that its 
cavity would be exposed if no other alteration were produced in 


/ 


Fic. 4508.—Higher magnification of the affected cornu of pulp shown in 
Fig. 450a. (E. S.) 


it. To prevent this, nature has taken care that the bottom part 
of the cavity should be filled up with new matter, in proportion 
as the surface of the tooth is worn down.’ 

Salter 1 devoted considerable attention to this phenomenon 
and suggested, for the new tissue, the term ‘dentine of 
repair’; while Hopewell-Smith has named it ‘adventitious 
dentine.’ 

The new formation may be observed in its simplest form in 

. 1 ‘Dental Pathology and Surgery,’ 1874. , 
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cases of abrasion and attrition where, the injury to the dentine 
being of a slow progressive nature, the pulp is not hurried in its 
task and the freshly formed tissue is strictly limited to the area 
of the affected fibrils, as shown in fig. 451. 

It will be observed that in the affected area the fibrils have 
become calcified, a fact which shows that reaction also takes 
place there. The calcification of the affected fibrils is shown by 


A 
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Fie. 451.—Section through 
a tooth affected by 
abrasion ; the formation 


of secondary dentine is Fic. 452.—Section through a tooth the 
strictly limited to the dentine of which was exposed by 
pulp region of the injured attrition: (a) primary dentine; 
fibrils which are o¢cluded (6) secondary dentine; (c) line of 
by calcific deposit. junction ; (d) pulp chamber. 


the fact that stains will not penetrate the dentine tubes which 
they occupied from either end. 

There is usually a definite line of junction re the 
primary and secondary dentine ; this is shown in fig. 452. 

The structural perfection of sopendeay dentine, 7.¢. its likeness 
to the primary dentine, depends on the age when it is formed, 
the functional health of the tooth pulp, and the rapidity with 
which it has to be produced ; and this last will depend on the 
nature of the stimulus or injury necessitating its production. 

The structure of secondary dentine varies considerably in 
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different circumstances. Hopewell-Smith has described! five 
‘varieties—fibrillar, areolar, laminar, cellular, and hyaline. 

In the fibrillar form the tissue may approximate to normal 
fine-tubed dentine, an abrupt bend of the tubes being all that 
there is to mark the junction of the two tissues. In many speci- 
mens, however, the tubes are less regular and not so plentiful 
as in fig. 452. The fibrillar variety of secondary dentine follows 
prolonged injury of a low intensity, such as attrition. 


Fic. 453.—Areolar secondary dentine. (a) carious dentine; (b) interglobular 
spaces ; (c) pulp cavity ; (d) newly formed and irregular-tubed dentine. 


The areolar variety (fig. 453), which in its general character- 
istics resembles a dentine filled with interglobular spaces, would 
seem to occur when the new tissue has been formed rapidly as 
the result of rapid caries. Such newly formed tissue possesses 
but little resistance to the carious process and becomes quickly 
infected (figs. 454 and 455). 

The cellular type differs from the areolar variety in containing, 

in the matrix, cells which may be fusiform or round (fig. 456). 
_ The hyaline variety is a clear, homogeneous, structureless 
deposit of dentine (fig. 457); and the laminar, as the name 
suggests, is tissue with a laminated form (fig. 458). 

Clinical observations show that the reparative power of the 


1 See Trans. Third International Dental Congress, Paris, 1900. 
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Fie, 454. Areolar and fibrillar secondary dentine. (A) secondary dentine with 
fibrillar structure at B, and areola at oc, which at D is infected with micro- 
organisms from caries at E; (F) carious cavity ; (@) primary dentine; (x) 
pulp tissue showing signs of reaction ; (1) junction of primary and secondary 
dentine ; (J) layer of odontoblasts. (A. Hopewell-Smith.) 


x 300. 
Fia. 455. Secondary dentine infected by micro-organisms from the primary 


dentine. (A) secondary dentine ; (B) masses of micro-organisms ; (C) primary 
dentine ; (D) carious dentine. (A. Hopewell-Smith.) 


a 
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Fic. 456, Cellular secondary dentine. (A) encapsuled cells with nuclei ; 
(B) structureless matrix. (A. Hopewell-Smith.) 


_ Fic. 457. Hyaline secondary dentine (A) ground-glass-like dentine; (B) pulp 
tissue showing reaction ; (Cc) primary dentine ; (D) abscess cavity. 
2 (A. Hopewell-Smith. ) 
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pulp varies considerably in different individuals ; in some cases, 
the tissue destruction by caries is well balanced by the formation 


Fig. 458. Laminar peda dentine. (A) laminar dentine; (8) cellular den- 
tine ; (Cc) pulp tissue showing signs of reaction ; (D) primary dentine. 
(A. Benen: Smith.) 


of new tissue, while, in others, the power of repair seems to be 
almost entirely lacking. 


(B) REACTION TO INJURY—INFLAMMATION.1! 


The reactions of the tooth pulp to injury result in inflam- 
mation. Two grades of inflammation are recognised, namely, 
acute and chronic; in the former, the development of the in- 
flammatory process is rapid and is accompanied by marked 
clinical symptoms, while, in the latter, the reaction is slow in 
development and is accompanied by feebly marked clinical signs 
—indeed, in some instances, no clinical signs are apparent. 

1 Colloquially, and unfortunately customarily, inflammation of the pulp is 


often known by the etymologically unsound name of ‘ pulpitis’ ; the pulp of 
a tooth is in many ways analogous to the marrow of bone; it would be in keeping 


with surgical nomenclature and more euphonious if the analogy were carried - 


further and the term dental myelitis or odonto-myelitis used to describe inflamma- 
tion of the tooth pulp just as osteo-myelitis is used to describe inflammation of 
the bone marrow. , s 


ef 
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(1) Acute Inflammation of the Pulp. 


Causes.—Acute inflammatory reaction in the pulp may arise 
from trauma, such as rupture of the apical vessels from dislocation 
of the tooth, fracture of the tooth involving the pulp, or laceration 
of the pulp tissue in the preparation of the tooth for filling. 
Another group of causes is the injudicious use of physical and 
chemical agents—for example, the freezing of teeth with ethyl 
chloride, or the use of a drug like arsenic for the treatment of 
sensitive dentine. The commonest cause of acute inflammation 
of the pulp is injury from bacterial toxins which react the pulp 
tissue either through a carious cavity, or, more rarely, via the 
periodontal membrane, as in cases of advanced parodontal disease. 

Morbid Anatomy and Pathology.—The changes in the pulp 
tissue resulting from injury are similar to those which occur in 
other vascular structures. The process may terminate in 
resolution when the injury has taken the form of a concussion or 
slight dislocation of the tooth. Resolution may follow after 
injury of the apical vessels, but this is rare, and in this connection 
the following case recorded by A. S. Underwood ! is interesting. 
Whilst performing immediate torsion on a maxillary second 
incisor, the tooth was completely dislocated and fell on the floor. 
It was sterilised and replaced. Two years afterwards the tooth 
responded to thermal changes and showed no degenerative 
changes (see also p. 889). 

In other cases the reaction in the tissues may be so intense 
in character as to lead to gangrene of the pulp. Injury to the 
pulp is frequently followed by gangrene, the reason being that 
this delicate tissue is enclosed by unyielding walls which do not 
allow for inflammatory cedema, so that the increased pressure in 
the cavity leads to vascular obstruction. 

When the injury is due to bacterial infection, suppuration 
usually follows, and, where the infection is intense, ‘ gangrene ’ 
may occur. When suppuration is once established in a part of 
the pulp, the remainder rapidly becomes involved and the whole 
of the tissue is eventually destroyed. 

Stages of suppuration of the pulp are shown in fig. 459. In- 
the zone (f) bordering on the abscess, the cells show a tendency 
to the formation of fibroblasts, and this would seem to indicate 
protective action on the part of the pulp to cut off the pus from 


1 Trans. Odonto. Soc., xviii, 98. 
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the remainder of the tissue. In the tusks of elephants examples 
of the encapsulation of pus are often met with, and in man 
occasionally this protective action of the pulp is able to localise 
the infection so that a small chronic abscess is confined to one 
cornu of the pulp while the remainder appears almost normal 
(fig. 460). Gysi1 records a case where an abscess in the cornua 
of a maxillary first molar had been isolated from the rest of the 
pulp by a wall of secondary dentine, and Miller ? figures a tooth 


Fic. 460.—After 48 hours’ severe pulp pain the removal of carious 
dentine gave egress to a bead of pus. (G. B. Pritchard.) 


in which the appearances suggest that an abscess cavity had been 
bridged over and separated from the main pulp cavity. 

Occasionally the pulp exhibits a remarkable power of recovery 
from injury, as shown in cases where an unsuccessful attempt 
has been made to remove a tooth and a portion of the root con- 
taining a living pulp has been left behind, the superficial portion 
of the pulp in time being replaced by secondary dentine. A 
detailed account of such a case is given by C.S. Tomes.? Sections 
of this tooth showed that the widely exposed pulp had been 
covered in by a layer of secondary dentine, and that, in places, 
fragments of the original dentine had become embedded in the 
new tissue (see figs. 461 to 463). | 


1 Schweizerische Vierteljahrsschrift fiir Zahnheilkunde, 1900, 254. 
2 Dental Cosmos, xlili, 850. 3 Trans. Odonto. Soc., xxviii, 183. 
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Fia. 461.—General view of the secondary dentine, showing the pulp cavity 
. beneath it and the dentine of the original tooth, which appears very dark. ‘a 
A thin strip broken off the old dentine is embedded in the secondary dentine. 


(From Trans. Odonto. Soc.) 


* 


Fria. 462,—Another view of the secondary dentine. 
(From Trans. Odonto. Soc.) 
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A comparable condition is shown in fig. 464, which is a section 
of a mandibular left permanent first molar from a boy aged 15. 
The crown had been broken -in an attempt at extraction, leaving 
the pulp exposed and the lingual aspect of the tooth fractured 
well below the gum margin. The tooth pulp did not die but 
became joined to the gum on the lingual aspect and the whole 
covered with epithelium ; several splintered fragments of dentine 
had become incorporated in the exposed pulp and had not only 


Fic. 463.—A portion of the displaced original dentine embedded in the 
secondary dentine. (From T'rans. Odonto. Soc.) 


ad 


become completely covered with soft tissue but had new calcified 
tissue formed around them. On two of the fractured surfaces 
new calcified tissue has been laid down, apparently in direct 
continuity in places. | 
Bacteriology.—Cultural examinations of acutely inflamed pulps 
show the presence of streptococci, staphylococci, and diphtheroids. 
In twelve consecutive cases examined the following organisms 
were present :— 


Streptococcus pyogenes . ‘ : . 4 cases 
e brevis : : j as TR 
Staphylococcus albus f i ; Oa hs 
q- aureus. ‘ . .L-case 
Gram diplococci . ‘ , ; . 2 cases 


Diphtheroids. ‘ ‘ ; ; ye Gyiae 
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Symptoms.—The symptoms of acute inflammation of the pulp 
are pathognomonic—sharp shooting pain, often of a throbbing 
character, and generally more severe at night. Pain at night is 
not due to the assumption of the horizontal position with its pos- 
sibly increased blood pressure in the teeth, but to the peripheral 
capillary dilatation which takes place as sleep comes on ; patients 
can usually lie down comfortably but they cannot sleep, as the 
pain comes on in the act of falling to sleep even when sitting up. 
Thermal changes also lead to severe paroxysms of pain, although 
in the early stages of acute inflammation cold produces relief by 
constricting the blood-vessels. It must be distinguished from 
acute periodontitis, and»the main points of difference are briefly 
as follows :— 


AcutE INFLAMMATION OF THE 
Purr 


Pain sharp, throbbing, or lan- 
cinating — intermittent and 
reflected. 

Thermal changes to the teeth 
cause pain. 

Pressure or tapping on the tooth 


AcuUTE PERIODONTITIS. 


Pain dull, heavy, and constant. 


Thermal changes do not cause 


‘pain. 

Pressure or tapping on the tooth 
causes pain. - 

Slight pressure on a piece of 


cotton-wool inserted in the 
cavity does not cause pain, 
except through pressure trans- 
mitted to the periodontal 
membrane. 


causes no pain. 

Slight pressure on a piece of 
cotton-wool inserted in the 
cavity generally causes acute 
pain. 


Attention to these points will assist in diagnosis, but it must 
not be forgotten that with acute inflammation of the pulp there 
is at times inflammation of the periodontal membrane Sake oe 
continuity of the tissues. 

Treatment.—When the inflammation is due to trauma, or to 
the action of physical and chemical agents, there is reasonable 
probability that resolution will occur. Therapeutic measures 
must be directed towards the avoidance of fresh injury to the 
tooth, and counter-irritation should be applied to the gum 


covering the root in the form of drugs, such as strong tincture of — 


iodine or a capsicum plaster. If the dentine has been exposed 
by the trauma, the exposed surface should be treated with a 
strong solution of nitrate of silver and, when feasible, protected 
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from thermal stimuli by a covering of some non-irritant cement. 
Should the inflammation be the result of drugs used for treating 
sensitive dentine, the use of the drugs must be discontinued and 
_ the cavity syringed and filled with a non-conducting and non- 
irritant filling, such as zinc oxide and eugenol. Where, however, 
the clinical features suggest that resolution:is not likely to occur, 


a? : 
Fic. 464. From male aged 15 years. (KE. 8.) 


the pulp should be immediately removed. Ifa pulp is infected, or 
injured by bacterial toxins, experience teaches that extirpation 
is the best treatment, as acute inflammations of this type practi- 
cally never resolve. 


(2) Chronic Inflammation of the Pulp. 


Chronic inflammation of the pulp follows on injuries similar 
to those leading to acute inflammation. The reaction of the 
tissues in chronic inflammation of the pulp is different from that 
seen in the acute form, and this is due to the fact that in the 
chronic form the injury is constant, though of less intensity. 
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Morbid Anatomy and Pathology.—The character of the re- 
action of the pulp tissue, when the injury is of long duration, 
varies considerably. We will first deal with the condition where 
the pulp cavity is exposed and the pulp tissue is injured by con- 
stant doses of bacterial toxins. Suppuration usually occurs and 
the pulp tissue is destroyed by a progressive ulceration. 

Chronic Inflammatory Hyperplasia.—In some cases cell pro- 
liferation is prominent; there may be an exuberant mass of 
granulations produced on the exposed surface which, as chronic 


Fig. 4654.—Hyperplasia (‘polypus’) of the pulp, showing a fibrosed mass of 
granulation tissue irregularly covered with epithelium. It not uncommonly 


happens, as in this case, that a layer of calcific tissue is laid down where the 


_ soft tissue comes into contact with the carious surface of dentine. (E. S.) _ 


inflammation always tends to bring about fibrosis, results in the 
formation of a mass of fine fibrous connective tissue and in time 
produces a flesh-like mass in the carious cavity—this condition 
of inflammatory hyperplasia is commonly known as a ‘ polypus ’ 
of the pulp. A section through such a hyperplasic pulp will show 
granulation tissue having a tendency to develop into fibrous tissue ; 
in some cases there is a dense infiltration with inflammatory cells 


and in cases of long standing the condition of fibrosis is marked. 


The surface is often covered with a layer or several layers of 
squamous epithelium (figs. 465 4 and B). Several explanations are 
given to account for the presence of this epithelium. Hopewell- 
Smith describes how the epithelium on the gum, irritated by the 
sharp edge of an approximal cavity, proliferates and extends by 
direct continuous growth on to the granulation-covered surface 


Nl a ia 
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of the exposed pulp ; no doubt this is true of some cases, but one 
not infrequently finds epithelium present when, owing to the 
isolated position of the mass, it seems impossible that this should 
have happened, and it seems probable that in these cases epithelial 
cells while still viable may have become detached from the oral 
lining during the act of mastication, and come to rest on the 
- granulating surface and grown there ; and indeed a granulating 
surface is the ideal surface for such growth. 
A granulation, reduced to its simplest terms, consists of a 
fibroblast-and a capillary loop ; it contains no nerves, and neither 


Fie. 4658.—Chronic inflammatory hyperplasia of the pulp with no epithelial 
) : 


does its ultimate fibrosed product in this condition of the tooth 
pulp, and these fibrosed masses are insensitive to pressure unless 
it be conveyed through it to nerves which still exist in the original 
pulp tissue. | 

Till 1927 such inflammatory hyperplasia had only been 
described in connection with the permanent teeth ; specimens 
were. then! shown of the condition in the deciduous teeth. 
Occasionally these masses are found in direct. continuity with 
somewhat similar inflammatory hyperplasias having origin from 
the gum margin or periodontal membrane (figs. 464 and 466), but 
such a condition is rare. | : “F- 

1 Proc. Roy. Soc. Med. (Odonto. Sec.), 1927, xx, 67... (E. 8.) 
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Pink Spot.—There is a type of case in which the dentine and 
enamel are destroyed from within and the pulp tissue extrudes. 
The condition is more common in the incisor region than elsewhere, 
but it is found in other teeth, including the mandibular third 
molar, and its presence is first noticed by the pink appearance of 
the pulp through the attenuated enamel, an appearance which 
led to the affection being known as ‘ pink spots.’ J. H. Mummery 


_ 


Fic. 466.—Conjoined ‘ polypi’ of gum and pulp. Mandibular | 
left permanent first molar. Male aged fifteen. (E. S.) 


has published 1 a detailed account of a case and has suggested 
that the destruction of the dentine may be due to a chronic 
inflammation of the pulp. In the case he records the normal 
pulp tissue was replaced by granulation tissue composed of cells 
and connective tissue in varying proportions, and the wall of the 
pulp cavity showed absorption areas which, in places, had been 


filled in with a deposit of osseous tissue with lacune, but few 


canaliculi were apparent (fig. 467). ‘There was a plentiful supply 
of blood-vessels. In places strong bundles of connective tissue 
fibres were attached to the walls of the pulp cavity. The cellular 
element of the growth consisted of endothelial cells, connective 
tissue cells, leucocytes, and large giant cells. The portion of the 
pulp in the lower end of the root was fairly normal in appearance. 


1 Brit. Dent. Journ., 1920, April 1, 301. 
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Another case was examined in detail by G. B. Pritchard! The 
tooth was a mandibular second premolar and had been watched 
for fifteen months before extraction of the tooth. Serial sections 
showed that the condition was one of absorption from within 
the pulp cavity ; some of the areas produced by the absorption 
were occupied by granulation and others by bony tissue. Pritchard 


Fic. 467.—Transverse section of a mandi- 
bular incisor from a case of ‘ Pink Spot.’ 
(From Brit. Dent. Journ.) 


/ 


regards the condition as a granuloma of the tooth pulp, and 
comparable to the hyperplasia (‘ polypus ’) occasionally seen when 
the pulp has been exposed by caries (see p. 422). He regards 
both as being the result of irritation, the irritant in one being 
toxic and in the other possibly traumatic. — 

A case recorded by Salter? would seem to belong to this 
group. The tooth was a mandibular molar and showed three 
openings just below the edge of the enamel. ‘These canals were 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), 1931, September. 
2 “Dental Pathology and Surgery,’ 1874, 79. 
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short and horizontal, and connected with the interior of the tooth 


Sections through the tooth showed that a considerable portion 


of the dentine had been absorbed and replaced by bone (fig. 468). 
We have no definite knowledge of the cause producing the 
inflammation in these cases. The condition is sometimes sym- 
metrical, a fact which suggests that a variation in development 
may be an etiological factor. 
Lepkowski! has shown that in rare instances anastomoses 


Fie. 469.—Aberrant ppeaing into pulp canal of mandibular permanent first 
molar from periodontal membrane. (E. 8.) 


exist in the embryo between the pulp vessels and the vessels 
external to the tooth germ, and it seems likely that these anasto- 
moses may occasionally persist and give rise to the abnormality 
shown in fig. 48. 

Occasionally a channel exists between the pulp and the 
periodontal membrane of a tooth which is not of developmental 
origin. Examples are shown in figs. 469, 470, 471 and 545. 

- It seems possible that in cases of ‘ pink spots ’ the pulp tissue 
may become infected via an abnormal canal. The following 
case supports such a view. The tooth affected was the maxillary 
left first incisor ; there was no parodontal disease, but the gingival 
margin had been destroyed in places by too vigorous use of the 


1 Die Vierteilung der Gefdsse in den Zahnen des Menschen (Anatomische 
Hefte), H. liv. 
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tooth-brush. On the mesio-labial aspect of the root about one- 
eighth of an inch above the enamel margin there was a small 


Fic. 470.—Higher magnification of fig. 469. (E. S.) 


ERR chee aane OOH 


Fig. 471.—Aberrant opening from pulp to periodontal 
membrane, not of developmental origin. (E, S.) 


= 


rounded opening. The fleshy tissue projecting from the opening 
was extremely sensitive and proved to be connected with the 
_ pulp. Under cocaine anesthesia a canal leading to the pulp 


cavity was detected. 
Fd ~ 
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(C) REGRESSIVE 
CHANGES. 


(1) Fibrous Degeneration. 
—Fibrous degeneration of 
the tooth pulp has hitherto 
been thought to be common, 
but it is now known that the 
appearances described were 
produced by error in histo- 
logical technique, the error 
being the lack of access of | 
fixing media to the pulp 
before post-mortem changes 
had taken place, a difficulty 
which may be got over by 
removing the apex of a tooth 
and so giving the medium 
rR access to the pulp when the 
specimen is put into it. 

Nevertheless fibrous de- 
generation does occasionally, 
but rarely, occur. Fish?! has 
illustrated such a case which 
occurred in the maxillary 
first incisor of a male aged 27, 
who 12 years before had 
received a blow on that tooth. 
The tooth as a whole (fig. 
472) shows extensive areas of 
rarefaction and absorption 
from the pulpal aspect, and 
in different areas of the pulp 
fibrous degeneration (fig. 473) 


1 Brit. Dent. Journ., 1938, lxv, 
631. 


Fie. 472. x 8. 
F. Fibrous degeneration (see fig. 473). 
H. Hyaline degeneration (see fig. 474). 
R. Hyaline material replaced by fat (see 
fig. 475). .(E. W. Fish.) (From 
Proc. Rey. Soc. Med.) 
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and hyaline degeneration (fig. 474), and in parts the hyaline 
material has been replaced by fat (fig. 475). It will be noted (fig. 
473) that in fibrous degeneration the tissue is still actively vascular 


es 


PS . Pe . ake 
Fic. 474.—Hyaline degeneration. x 100. For R, see fig. 475. (E. W. Fish.) 
(From Brit. Dent. Journ.) 
and that but little of the original structure of the pulp tissue 
remains, only an occasional spindle cell being seen among the col- 
lagenous fibres, and that the odontoblasts have entirely disappeared. 
Fish! has also produced a true fibrous degeneration in a 
1 #E. W. Fish, Brit. Dent. Journ., 1939, lxvi, 416. 
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Fic. 475.—Hyaline replacement by fat (in the round spaces). x 611. (E. W. 
Fish.) (From Brit. Dent. Journ.) 


Fia. 476. x 585. (E. W. Fish.) (From Brit. Dent. Journ.) 
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monkey’s tooth pulp (fig. 476) after fourteen days’ transplanta- 
tion in the same animal’s muscle ; in this case no pulp cells are: 
left, and the pulp tissue is entirely replaced by collagen fibres, 
which must have been deposited as the fibroblasts degenerated ; 
he regards this as evidence that collagen deposition is brought 
about by enzyme action. 

(2) Hyaline Degeneration.— This is very rare, but occasionally 
occurs ; it is probably produced by the further degeneration of 


i eee 


Fic. 476. ipainie replacement Be fat at R. x 185. (EK. W. Fish.) (From 
Proc. Roy. Soc. Med.) 


the collagenous material occurring in fibrous degeneration of the 
pulp (figs. 472 and 474) and occurs without impairment of the 


blood supply. 
(8) Fatty Changes.—Fatty changes occasionally take place 


in the tooth pulp (figs. 472, 474 and 475). According to Fish 
true fatty degeneration does not occur in the tooth pulp, such 


deposits as occur being brought about by the replacement, 
sometimes of hyaline material, by fat ; such replacement i is also 
seen in a human molar root in fig. 4764. It will be noticed that. 
the vascularity does not seem to be impaired. : 

(4) Calcific Deposits.—Calcific deposits are almost mavariably 
met with in pulps which have been the seat of inflammatory 
reaction. These pepssite are commonly called ‘ pulp stones ’ (figs. 
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477 and 478) and are of the same nature as laminated secondary 
dentine if not identical with it ; sometimes they are formed in the 


Fia. 477.—Pulp nodules (longitudinal section). (a) dentine; (6) normal — 
- pulp tissue; (c) pulp nodules ; (d) nerve bundles. 


Fic. 478.—Two pulp nodules incorporated in the dentine, the tubules of 
which change direction to enclose them. (KE. 8.) 


substance of the tooth pulp and sometimes near the periphery. 
It is not uncommon to find in the large pulps of molars that 
several pulp nodules have become joined together forming a 
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lobulated mass (fig. 479). Calcific deposits are occasionally met 
with in the healthy pulps of normal young teeth, and in such case 
can be of no pathological significance. 

A. D. Hitchin 1 records a case of a girl, aged 13, who radio- 
logically showed the presence of pulp stones in all the erupted 
teeth. They gave rise to no signs or symptoms and were only dis- 
covered by chance ; she showed no other abnormalities. A similar 
case is recorded by L. R. Weiss 2 in a female aged 24. In both 


Fic. 479.—‘ Pulp stones’ in situ ; Bavoral are Ronlaeeod 
into the larger mass. (E. S.) 


cases it appeared that after the pulp stones had formed further 
formation of dentine had occurred so as to narrow the pulp canals 
except at those points where the pulp stones were situated, 
thereby creating the impression at first sight that the pulp 
canals had been dilated to hold them. It has been suggested 
that full or over-dosage with vitamin D may influence their 
incidence.? Westin 4 has recorded that pulp nodules may appear 
in scurvy in man, and that on healing they may be resorbed. 


1 Brit. Dent. Journ., 1936, Ixi, 539. 2 Dental Cosmos, 1927, 69, 750. 

3 H. Beck has found that excess of vitamin D produces malocclusion and 
multiple pulp stones in the teeth of dogs, other dental abnormalities and 
interferences with growth of the teeth and jaws were also caused. Journ. 
Amer. Dent. Assoc. 1942, xxix, 1947. 

4 Westin, Stockholm, 1931. 
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The simplest form of calcific deposit is a small pulp nodule. 
On examination of the tooth after its extraction, these nodules are 
sometimes visible to the naked eye, and, under a low magnifying 
power, are seen to be concentrically laminated ; in some; not 
fully calcified, the central portion presents an irregular appearance. 
Pulp nodules formed near the periphery of the pulp often become 
included in any secondary dentine that may be formed, the 
dentinal tubes bending round the nodule. Fig. 477 represents 
two small pulp nodules from the tooth of a child, aged 14, which 
was removed for orthodontic purposes. In fig. 478 the pulp 
nodules have become enclosed by the new formation of dentine. 
Black considers that deposits of calcoglobulin bear some relation 
to the formation of pulp nodules. | 

In pulps which have been irritated or infected there is often 
a deposit of calcareous material. The deposit may be in the form 
of small cylinders, which lie parallel to, and are attached to, the 
fibrous stroma. To the naked eye, the pulp appears stiff, retain- 
ing its shape when removed from the canals and resuming its 
shape after being bent. To the touch, the pulp feels gritty. In 
advanced stages the cylinders coalesce, being jointed together 
in an irregular manner. The lumen of the pulp canals 1s usually 
diminished in consequence of the formation of secondary dentine. 

The whole tissue of the pulp may undergo calcification. ‘To the 
naked eye, the deposit appears non-nodulated and thus differs 
from the pulp nodule. As a rule, it is regular in outline and pre- 
sents a smooth surface. Microscopically, the appearances vary. 
In some cases the calcified tissue element of pulp is apparent ; 
in others it appears granular on section with a few irregular tubes 
scattered here and there, or it may exhibit virtually no structure 
at all. | 

(5) Avitaminosis A.—Degenerative changes in the nerves of 
the pulp have been described by King, Lewinsky and Stewart 
(1938) as occurring in the teeth of rats on a diet deficient in 
vitamin A, and R. V. Bradlaw 1 has described and figured vacuo- 
lation and other abnormal appearances in the human pulp, under 
this condition, resembling those found in the case of rats. 

(6) Avitaminosis C.—For an account of changes taking place 
in the tooth pulps of guinea pigs in cases of avitaminosis C, see 
p. 608 et seq. . | 

1 Proc. Roy. Soc. Med., 1939, xxxii, 1040. 7 


CHAPTER XIV 


The Treatment of Pulpless Teeth, open and closed Focal 
Infection, and the Operation of Apicectomy. 


THE treatment of pulpless teeth is at the moment a controversial 
one and likely to remain so for some years. It is of importance 
for several reasons, but the most important one is that so fre- 
quently such teeth give rise to periapical infection and thereby 
cause one of the most insidious forms of focal infection, and one 
which was unknown till radiology gave an insight into what was 
actually happening. 

In periapical infection there are frequently no pus-forming 
organisms present and so there may be no local signs or symptoms ; 
moreover, if such teeth have been treated conservatively they 
may be perfectly functional. When so treated they are a greater 
risk than when untreated, as there is then no possible exit for 
whatever toxins may be produced and they are perforce absorbed 
entirely into the circulation, together possibly with some of the 
micro-organisms which produce them. This type of lesion gives 
rise to what is known as ‘ closed infection,’ so named to indicate 
_ the impossibility of disposal of the by-products of bacterial 
growth, save by absorption into the circulation, and in contra- 
distinction to ‘ open infection,’ such as occurs in infected paro- 
dontal pockets from which the by-products may escape into the 
mouth. 

Periapical infection shows in a radiogram as a radiolucent 
_ area around the apex of a root (see fig. 486). All radiolucent areas 
are generally taken as indicating that infection is present, and 
indeed, according to A. Bulleid all pulpless teeth have periapical 
infection present, usually Streptococcus viridans, but occasionally 
a hemolytic streptococcal infection may be present. It is known 
that leakage of arsenic and formalin through the apical foramina 
may cause rarefaction of periapical bone ; other drugs also so 
used are often powerful and penetrating and there is every 
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‘likelihood that they could cause it, but we have no exact know- 
ledge on this subject. One must admit that very many people 
have had several such periapical lesions present in their mouths, 
perhaps for many years, without any consciousness on their 
part that harm has accrued therefrom, but that such is often 
not the case will be found on perusal of Chapter XXV. These 
lesions are found most frequently in people who take every care 
of their teeth, the reason being that they occur more frequently 
in filled pulpless teeth than in teeth with dead pulps which are 
left untreated, though they occur in these latter also. 

A pulpless tooth with an infected pulp canal frequently gives 
no abnormal response to percussion (periodontitis), but the con- 
tents of the pulp chamber and canals will always be extremely 
foul. Without entering into the details of the operative tech- 
nique commonly followed in the treatment of such teeth, one may 
say that the object aimed at is the sterilisation of the pulp canal 
and the periapical tissues. | 

Operations with this end in view are undertaken daily by 
the dental surgeon, but the degree of success which attends them 
(by success meaning sterility of root canals and periapical tissues) 
is probably very small; yet he should be satisfied that he has 
attained these ends before he proceeds with the conservative 
restoration of the tooth. 

The only signs that the practising dental surgeon has to 
guide him that he has attained these desired ends are :— 

(i) The cessation of the clinical signs of periodontitis (which 
may never have been present at all). © 

(ii) The sense of sight, that the dressings he removes from 
time to time appear clean. 

(iii) The sense of smell, that the foulness has disappeared. 

It can readily be grasped how futile these tests are. Our 
sense of smell is a poor sense, and with the powerful odours of 
the drugs used for dressing teeth about, is of no value whatever, 
even to detect gross infection by gas-producing organisms ; 
added to which is the fact, not sufficiently realised, that many 
infective organisms do not give rise to any smell. 

It should be realised that neither the surgeon nor the derma- 
tologist has yet found a means of sterilising the skin,.and the 
difficulty that the dental surgeon is confronted with in sterilising 
tissue half an inch or more below the surface will then be more 
fully appreciated. 
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It must be remembered that living tissues cannot be sterilised 
by means of antiseptic drugs. The best such drugs may do is to 
lower the vitality of the organisms (and possibly, as a few of 
them do, produce a local leucocytosis) so that the leucocytes of 
the host may be able to overcome them and remove them by 
ingestion and digestion, but the same drug which injures the 
infecting organisms will also injure the living tissues in which 
they exist; the living tissue, however, being nourished by the 
blood and lymph circulation may recover more rapidly and so 
possibly bring about sterilisation. 

Such an ideal is not often.reached in the case of infected 
periapical areas. 

1 In a series of experiments carried out at the London Hospital 
some.years ago, culture experiments and microscope slide films 
were made from such teeth after they were thought to be 
clinically sterile. In most cases, even after weekly dressings 
extending over six or more months, the dressings were not sterile 
on removal; two such teeth gave positive sterile tests, each 
after about six weeks’ treatment, and another gave a similar 
result when weekly dressings had been continued for a year. 

The results should be tested by periodic radiograms to see if, 
as sterilisation is brought about, new bone is deposited in the 
periapical area, but it is very important that such radiograms 
should be standardised as otherwise false appearances are easily 
produced. 

The time and expense of such treatment necessarily make it 
almost impracticable for use by the practising dental surgeon, 
especially as its results are so inconclusive and disappointing, 
but one must conclude that when tested by cultures and films 
such teeth may, usually after prolonged treatment, be rendered 
sterile. 

There can be no doubt that the safest and most rapid means 
of getting rid of such periapical infection is by the removal of 
the teeth ; many patients will object to such treatment as being 
too drastic, particularly when it affects one anterior tooth in.an 
otherwise complete denture, and many dental surgeons will 
object on account of the comfort and restoration of function and 
appearance which they can afford to such teeth by conservative 
means. On the other hand, it is a fact that periapical infection 
is but rarely removed by conservative measures, and when 


1 Lancet, ccxi, 1926, 2, 300. (EK. 8.) 


438 DENTAL SURGERY AND PATHOLOGY 


present is always a potential source of infection elsewhere. The 
possibilities of this should always be explained to the patient 
and the onus of the retention of such teeth must be borne by 
the patient. | 

It will be obvious that in the case of multirooted teeth, par- 
ticularly when the root canals are tortuous, narrow, or partly 
occluded by calcific deposits, the difficulties of sterilisation will 
be proportionately increased, and, in addition, the work of Hess 
has shown how frequently there are branching canals from the 
pulp (fig. 480) and grades foramina at the apex (fig. 481), of 
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Fic. 480.—Pulps of premolars and molars. 
(From Parfitt’s ‘ Operative Dental Surgery.’ Edward Arnold and Co.) 


which we have no accurate knowledge when attempting sterilisa- 
tion. The occurrence too of an extra root, sometimes of diminu- 
tive size, is by no means uncommon, and aberrant openings into 
the pulp canal also occur, but we do not know how commonly 
(see figs. 48, 469, 470, 471 and 545) and radiography will not 
necessarily give evidence of either of these. 

Granted freedom from these difficulties and abnormalities, 
more success appears to have attended recent efforts in the 
conservative treatment of teeth with periapical infection. Ap- 
parently the best-method in vogue is that of filling the pulp canal 
with copper amalgam after it has been rendered as clean as 
possible by mechanical and chemical means, and any discharge 
from the apical region has ceased. The copper amalgam appears 
to encourage and maintain sterility of the periapical area and is 
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apparently a great step forward in the treatment of the con- 
dition ; radiograms also appear to show that resolution is so good 
that new bone may be deposited in the previously rarefied and 
infected areas (see figs. 482 and 483). According to C. S. 
Henderson, who has studied this technique extensively : 

‘ Preliminary root canal treatment consists of drainage of the 


apical tissues followed by cleaning and enlarging of the root canal, 


carried out under aseptic conditions. As the root canal can be 
regarded merely as a receptacle for seepage from the apical tissues, 
the procedure is governed by the condition of the canal at the time 


Fic. 481.—Section of tooth showing multiple foramina. 
(N. G. Thomas.) (Journ. Nat. Dent. Assoc.) 


treatment is commenced. In order to facilitate instrumentation 
access to the canal should be obtained by opening through the 
cingulum. In the case of a dry canal, cleaning is commenced 
immediately with files and barbed broaches, several visits being 
necessary to clear the canal to the apex. Following this, enlarge- 
ment of the canal is obtained with hand reamers, large reamers of 
increasing size being used to avoid perforation of the apex ; 
during this stage the root is radiographed with a diagnostic wire 
in position to ensure that enlargement is carried to the extremity 
‘of the canal. Adequate enlargement of the root canal is con- 
sidered a very essential part of the technique. It is then washed 
out with hydrogen peroxide introduced in a hypodermic syringe, 
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care being taken that the point of the needle is not introduced 
so far into the canal as to become wedged in the apical foramen. 
Finally the canal is dried out and is then ready for the insertion 
of the: root filling. In cases where a discharge is present on 
opening up the root canal drainage must be maintained until 
this has subsided. It is necessary at the beginning to open 
up such canals at 24-hour intervals to evacuate the pus, 
gradually increasing the interval between visits as the discharge 
decreases. Eventually instrumentation of the canal is proceeded 
with as already described. Providing the canal is managed in 
this way a flare up is seldom provoked and the crown cavity can be 
sealed up with a cement between visits and not left open to the 
mouth, which should be regarded as an undesirable practice. 
In certain cases prolonged drainage fails to control the apical 
seepage and the only satisfactory way of dealing with such 
cases is to clean out and enlarge the canal, insert the root filling 
and perform a root resection in one visit. The use of caustic 
antiseptics in root canal treatment seems to be entirely empirical 
and their passage into the apical tissues has an obviously 
deleterious effect. No permeability seems to exist between the 
dentine and cementum in the pulpless tooth, and in consequence, 
it is doubtful if these caustic drugs even penetrate, quite apart 
from sterilising the cementum which is the eventual nidus of 
infection. 

__ ‘The procedure for inserting the root filling is as follows. The 
distance from the apex to the incisive edge of the tooth is marked 
on a root canal plugger. The copper amalgam is prepared and 
very small pieces are introduced into the canal with long beaked 
conveying forceps. If large pieces are used there is always the 
risk that they will become wedged in the canal before reaching 
the apex. The filling is worked to the apex with the root canal 
plugger, and for this purpose it is best to use a fine plugger, 
keeping the plugger point applied to the walls so it is worked 
round the circumference of the canal. Further small pieces are 
inserted and the same procedure adopted, until it is shown by 
the fact that the plugger cannot be introduced so far into the canal 
that approximately the apical third has been filled. In the case 
of a root canal with an open apex, the distance from the apex to 
the incisive edge has first to be obtained by means of a diagnostic 
wire and the length recorded on a root canal plugger, which should 
be sufficiently stout in this case to wedge short of the apex, so 
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lessening the chances of pushing the filling through the apex. 

Actually if the filling does penetrate the apex it does not seem to 

have any irritating action on the tissues.’ (See figs. 482 and 483.) 
When pus-forming organisms are present in periapical infection 


January 1933. February 1935. 


Fie. 482.—Root canal treated and filled with copper amalgam. 
(C. S. Henderson.) ; 
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July 1932. ~ November 1933. 


Fic. 483.—Root canal treated and filled with copper amalgam. 
(C. S. Henderson.) 


it occasionally happens that at some stage the periapical tissues 
are stripped from the apex, and the bared portion, by losing its 
vital connection and being impossible of access, cannot be steri- 
lised, and so maintains inféction. Frequently such infection is 
accompanied by the formation of a. sinus opening on to the 
surface ; there is, in effect, a chronic abscess with a portion of 
necrosed tooth apex maintaining infection. Under these circum- 
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stances amongst others the operation of apicectomy has been 
devised for the sterilisation of the apical area. | 


The Operation of Apicectomy.—Though this operation has : 


been practised for over thirty years, only of late has its general 
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Fic. 484.—Pulpless teeth: A. Before treatment. B. After apicectomy, 
showing new bone formation. (G. T. Hankey.) 


A B 
Fic. 485.—Pulpless maxillary incisor: A. Before treatment. B. After 
apicectomy, showing new bone formation. (G. T. Hankey.) 


adoption in selected cases been advocated. Until recently radio- 
graphic evidence had not been produced demonstrating the post- 
operative healing of the periapical tissues, and particularly the 
replacement of bone. j 3 
W. E. Herbert! and G. T. Hankey (figs. 484 and 485) 
1 Brit. Dent. Journ., 1937, lxii, 137. . 
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have shown, by means of standardised radiograms before and 
after operation, that complete healing and the formation of new 
bone may follow a successful apicectomy both in the maxilla 
and mandible. (The formation of new maxillary bone, under 
other circumstances, was demonstrated by E. B. Dowsett in 
1931. Seep. 699.) Ifthe cases are carefully selected, the contra- 
indications rigidly adhered to, and the technique and skill of the 
operator of requisite degree, the prognosis is excellent, and justifies 
the retention of teeth treated in this way. The scope of the 
operation is limited to the maxillary six and mandibular four 
anterior teeth when they would otherwise have to be sacrificed 
as a result of periapical infection ineradicable by the ordinary 
methods of root treatment. 

Radiographically, the most favourable 
type of apical osteitis for operation is 
that which is sharply defined (fig. 486) ; 
diffuse areas of rarefaction are not 
localised and are therefore less favourable. 
Incidentally, all teeth undergoing ordinary 
root treatment should be radiographed 
both before and after, and those having 
curved apices which cannot be reamed 
out and efficiently treated and completely . Rate 
filled should be excised by this technique. nt Romine 14 

The contra-indications for apicectomy (G. T. Hankey.) 
are: the infected pockets of parodontal 
disease, large areas of osteitis the eradication of which would 
necessitate the removal of more than the apical third of the 
root, and a predisposition of the patient to systemic streptococcal 
infections. 

Stewart Ross, working on dogs and monkeys, advocates the 
operation for the following reasons: he states that though in 
youth there is passage for fluids from the pulp to the periodontal 
membrane throughout the whole of a root, in adult life this is only 
true of the apical third, and later on even this is not permeable 
except through accessory root canals; inferring that permea- 
bility to fluids also implies permeability to infection, he states that 
in an adult tooth the whole of the infected portion of tooth may 
be removed by taking the apical third ; he also states that the 
epithelium of the gum tends to grow Rae the wound and attach 


1 Brit. Dent. Journ., 1935, May 15. 
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itself to the exposed cementum. This question of the impermea- 


bility of cementum does not seem to be altogether clear, as: 


MacGregor’s findings concerning lymphatic flow seem somewhat 
to contra-indicate its impermeability (see p. 585 et seq.), at all 
events in young teeth. ! 

The technique employed by G. T. Hankey is along the 
following lines :— 

Before the operation is commenced the rubber dam should be 
applied, all caries and infected material removed, the root canal 
reamed out to the apex and dressed at frequent intervals ; debris 
should be expelled by the interaction of dilute sulphuric acid 
with sodium peroxide, hydrogen peroxide being liberated by 
this means ; finally, dressings of pure tricresol or dichloramine T 


Fic. 487.—Incision for Apicectomy. 
(F. St. J. Steadman.) (From the Dental Record.) 


are used, after which the canal is dried and filled with a paste 
made of zinc oxide and zinc sulphate powder with oil of cloves 
and carbolised resin, this being forced well home with well 
condensed gutta-percha. The apicectomy should be performed 
immediately afterwards, or alternatively the pulp canal can be 
filled with copper amalgam and the apicectomy performed the 


following day. Two tablets of veramon are given a quarter of 


an hour before operation and sterile towels placed over the 
patient’s chest and hair. A submucous injection of 2 per cent. 
novocain is given, 14 c.c. buccally and }.c.c. palatally, using as 
little adrenaline as will ensure good vision. Ten per cent. cocaine 
hydrochloride on a gauze strip is placed on the floor of the nose 
if the area of infected bone is in close relationship. 

A curved incision (fig. 487) is made through the gum and 


periosteum overlying three or four teeth, having its convexity 


towards the crowns of the teeth and not approaching nearer to 
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the gingival margin than one-third of an inch, so as to lessen the 
risk of necrosis of too thin a band of gum. at the gingival margin. 
The base of the flap so outlined is thus towards its blood supply. 
The gum and periosteum are then raised from the bone and held 
retracted by an assistant. A window is then made in the bone 
to expose the apex it is desired to remove; this is done with a 
gouge and mallet, a trephine on the dental engine, or by making 
four small limiting perforations with a rosehead bur and joining 
them up with a fissure bur, or, if the bone is soft, an enamel chisel 
may be used. The lower border of this window must not be 
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Fig. 488. Fic. 489. 


A. Under surface of gum flap A. Gum flap retracted. 
retracted upwards. B.S Bens: 

B. Surface of bone exposed, C. Cavity after apex and diseased 
showing method of cutting bone have been removed. 
window with rose head and D. Tooth, showing cut root-end 

7 fissure burrs. flush with floor of cavity. 
(G. T. Hankey.) (G. T. Hankey.) 


nearer to the crown than the line of amputation of the root. 
Having exposed the apex, a tapered cross-cut fissure bur is used 
in a saw-like manner to resect the root end ; more than one-third 
should never be removed (fig. 488). 

The most important part of the operation has now to be done ; 
this consists of the thorough removal of all infected periapical 
bone, and is done by means of large rosehead burs or with a small 
Volkman spoon. The cut surface of the root end is then treated 
with silver nitrate, which is reduced with a hot burnisher. The 
cavity is then gently washed out with a mild antiseptic followed 
by normal saline. The cut root end must be flush with the 
floor of the cavity (fig. 489). 

The flap is then pressed back firmly into place, secured by 
one horse-hair suture and tincture of iodine applied to the gum. 
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Subsequent pain is rare and usually there is only superficial 
soreness. | | 

So far the problems concerning the treatment of pulpless 
teeth have only been dealt with as they concern known periapical 
infections, either with or without pus-forming organisms.. There 
still remain :— 


(i) Teeth with infected pulp canals, but Eg NS no 
periapical infection. 

(ii) Teeth with living, but exposed tie infected, pulps 
which it is necessary to devitalise. 


Fig. 490.—Aberrant communication between pulp canal and periodontal - 
membrane; one cornu of the pulp was exposed. Mandibular 
permanent first molar. (E. 8.) 


Concerning the former, enough has been said to indicate 
what care should be taken and what the risks are of producing 
periapical infection by one’s manipulations should one decide to 
treat such teeth conservatively. Concerning the latter, it is 
obvious that the risks are less, but even so, they are by no means 
small. 


There is an important factor which has never received the 


consideration it merits, and which is intimately concerned with 
the treatment of pulpless teeth: it is the occurrence of aberrant 
openings into the pulp canal (fig. 490). (See also figs. 48, 471 
and 545.) Histological experience informs one that these are 
of more frequent occurrence than is ordinarily supposed ; one 
can form no idea as to their presence beforehand, and they are 
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often so small as not to be seen on the extracted tooth with the 
naked eye and occur on any aspect of the attached portions of 
teeth, which appear normal in all other respects. Though such 
openings occur on apparently normal teeth they seem to appear 
more often under pathological circumstances. As one has no 
knowledge of their presence beforehand it is obvious that the con- 
tents of these channels, if infected, can bring to nought the most 
exacting treatment of pulpless teeth which may be practised ; 
and, if such treatment does away with all signs and symptoms of 
infection (such as they are), so create a false sense of security 
_ in that ‘ closed infection ’ may still be present. 

The problem of the treatment of teeth with infected pulp 
canals and periapical tissues is still an unsettled one, and further 
standardised research work is necessary before it can be claimed 
that absolute success has been attained. The risks attendant on 
the presence of any closed form of focal infection are considerable 
and insidious. On these accounts it is better under present 
circumstances not to retain pulpless teeth in the mouth, but 
patients often insist on it; the dental surgeon should explain 
the pros and cons to his patient—and do his best, but the onus 
of responsibility should be on the patient. 

In very many cases these infections give rise to no signs or 
symptoms though they constitute an overload of infection which 
it is unnecessary for the patient to carry. It often happens that 
when, owing to decreased resistance on account of age or some 
other cause, the load becomes too heavy, signs and symptoms 
first become noticeable, possibly after the infection has been 
present for many years. 

Unless, therefore, one can justify the sealing into the body of 
organisms of streptococcal and other types of unknown virulence, 
one can hardly justify the conservative treatment of teeth with 
periapical infection as such treatment at present stands, except 
perhaps in the case of single-rooted teeth of easy access. 

The fact that the trauma of mastication may cause a bac- 
teriemia when these infections are ‘present is very important, 
and should always be taken into account when the conservative 
treatment of pulpless teeth is undertaken. (See also pp. 620, 621.) 

These infections are of more gravity in the young, but even 
so are always potentially harmful factors—such diseases as 
endocarditis, fibrositis, etc., may have origin from them. (See 


Chapters XXV and XXVL.) 


CHAPTER XV 
Diseases of the Periodontal Membrane. 


Acute Local Periodontitis—Chronic Local Periodontitis—General 
Periodontitis — Regressive Changes — N ecrosis of Teeth — 
Granulomata—Anchylosis of the Teeth to the Jaws. 


(A) LOCAL REACTION TO INJURY : INFLAMMATION 
—PERIODONTITIS. 


THE local adaptive changes resulting from injury to the perio- 
dontal membrane are generally known as ‘ periodontitis.’ Two 
grades of inflammation may be recognised, namely, acute and 
chronic. In acute periodontitis, the development of the in- 
flammatory processes is rapid, and is accompanied by marked 
clinical symptoms ; in chronic periodontitis, the reaction is slow 
in development and the clinical signs are either very feebly 
marked or absent altogether. 


(1) Acute Local Periodontitis. 


Causes.— Acute periodontitis may arise from: (a) trauma, 
too rapid separation of teeth preparatory to filling ; the applica- 
tion of too much force when teeth are receiving orthodontic treat- 
ment by mechanical appliances ; or the passage of an instrument 
into the membrane during the treatment of the root canal. 
(b) The commonest cause is injury from the toxic products of 
bacteria which reach the membrane via the pulp canal or the 
gingival margin, a good example of the latter being seen in cases 
of suppuration in connection with partially erupted mandibular 
third molars. (c) Injury to the membrane leading to acute 
periodontitis may also arise from the injudicious use of strong 
chemical agents in the treatment of the pulp canal. 

Generally speaking, the reaction set up by injury from 
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chemical agents or trauma terminates in ‘resolution,’ whilst 
the reaction started by the toxic products of bacteria may end 
in suppuration. 

Morbid Anatomy and Pathology.—The primary effect of the 
injury is to cause a temporary contraction of the blood-vessels, 
and this is succeeded by a slow but progressive dilatation. The 
increased flow of blood to the part and the resulting inflammatory 
cedema cause the tooth to be slightly raised from its socket, and 
the result shows itself clinically by the tooth appearing to be too 
long. The further development of the inflammatory process con- 
sists of a slowing of the blood current accompanied by increased 
outflow of lymph from the vessels and migration of the leucocytes. 
If the injury is not of a bacterial character, the reaction may not 
reach beyond this stage, and the fluid exudate passes into the 
lymphatics, the debris of any dead tissue is removed by the 
leucocytes and the parts return to their normal condition. 

When the injury is bacterial in character, the inflammatory 
process is characterised by a marked attraction to the part of 
leucocytes of the polymorphonuclear variety accompanied by a 
rapid liquefaction and digestion of the tissue elements. A zone 
of tissue around the tooth is thus destroyed and its place is 
taken by pus. Adami? points out that in suppurative inflam- 
mation there is a period of incubation during which the bacteria 
multiply and the migration of the leucocytes to the part does not 
occur until after the cells of the part have become swollen and 
the vessels full of blood. The delay in the attraction of the 
leucocytes is, he thinks, due to the fact that some little time must 
elapse’ before sufficient toxins are formed by bacteria to attract 
the leucocytes. Clinically this is shown about the second day by 
the rapid development of symptoms following the onset of a septic 
periodontitis. The bacterial growth continues until the organism 
is able to offer sufficient resistance ; pus, consisting of liquefied 
tissue and dead and living micro-organisms and leucocytes, is then 
formed and is walled in by a dense layer of leucocytes, and an 
abscess is formed. When pus has formed it may: (a) become 
circumscribed, and the condition become more or less chronic ; 
(6) find its way towards the surface and point ; (c) burrow along 
the fascia and the muscle sheaths. 

When pus becomes circumscribed, the inflammatory process 
subsides and a zone of granulation tissue forms around the pus 


1 ‘The Principles of Pathology,’ 393. 
2a 
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and encloses it. The abscess may then remain inert, but more 
commonly the suppuration slowly spreads and. gives rise to a 
type of chronic abscess. 

When pus approaches the surface, it follows the direction of 
least resistance. It may escape at the gingival margin, but in | 
most cases it finds its way through the thinner outer alveolar 
wall and points on the gum over the affected tooth. As long 
as the pus is confined in the bone, the muco-periosteum is only 
slightly oedematous, the cellular tissue of the face being unaffected. 
But when the pus has gained an exit through the alveolar process 
a rapid swelling of the cellular tissues takes place owing to a 
diffuse cellulitis. The extent of the swelling is determined by 
the virulence of the organisms producing the suppuration and 
by the resistance of the tissues. The abscess may discharge 
spontaneously, and, if the tooth or source of infection be removed, 
healing by granulation usually ensues. In the event of the source 
of infection remaining, the surface is kept constantly infected and 
a chronic sinus results. 

When the pus burrows along the fascia and muscle sheaths, it 
may lead to troublesome complications. . 

In the maxilla suppuration around the maxillary first and 
second incisors may spread into the nasal fossa. Pus from the 
region of the maxillary second incisors is prone to burrow under 
the muco-periosteum of the hard palate and form a large 
fluctuating swelling which points either at the junction of the 
hard and the soft palate or in the hard palate. Although this 
condition occurs most frequently in connection with the second 
incisor, it also arises from the palatal roots or the second premolar 
or first permanent molar, and indeed may arise from any tooth 
in the maxilla. The pus may take a direction towards the - 
maxillary sinus, invade this cavity and lead to suppuration in 
it. This occurs generally in connection with the second premolar 
or the molars, but may arise from any tooth in the maxilla. 
Infection from any maxillary tooth may track upwards to the 
orbit and set up an orbital periostitis and cellulitis. 

Infection around the maxillary molars may spread through 
the posterior dental veins to the pterygoid plexus and from the 
latter infection may pass by way of the emissary veins to the 
cavernous sinus. ‘This type of case exhibits the following clinical 
features: Pain around the tooth with signs of suppuration in 
the early stage; the infection spreads rapidly and the eyelids 
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become swollen and cedematous ; severe pain in the head which 
becomes extreme with the slightest movement ; the patient loses 
consciousness and passes into a condition of stupor; the head is 
drawn to the affected side; there may be bilateral ocular prop- 
tosis, the temperature rises considerably, and there is increase 
in the pulse and respiration rate. The prognosis: is bad. Pus 
around the canine may burrow upwards towards the inner 
canthus of the eye, and in one case seen an abscess in connec- 
tion with the maxillary first premolar pointed near the angle of 
the mouth. 

In the mandible, pus, instead of finding its way through the 
outer alveolar plate, may penetrate the inner plate; this usually 
happens in connection with the third molar, because the inner 
alveolar plate is thinner in that region, or it may extend into and 
open on the floor of the mouth. From the incisors and canines, 
pus, especially if it penetrates the outer alveolar plate low down, 
may strip up the periosteum and eventually open under the chin. 
The insertion of the buccinator will usually influence the direction 
taken by the pus. If pus penetrates the bone outside the attach- 
ment of the buccinator, it may burrow into the tissues of the 
cheek, perforate the skin and open on the face. The most severe 
form of dento-alveolar abscess arises in connection with the 
molars. The pus may burrow under the masseter, or under the 
internal pterygoid and burrow among the planes of connective 
tissue in the neck, producing a diffuse submaxillary cellulitis 
(angina Ludovici). The onset of the cellulitis is attended by a 
marked rise in temperature ; rigors often occur, and there is great 
prostration. There is marked cedema of the tissues forming the 
floor of the mouth, the mucous membrane being pushed up in 
such a manner that it frequently suggests a second tongue. The 
_ swelling increases rapidly over the front of the neck, spreads 
backwards to the parotid region, upwards to the orbit and, in 
the later stages, involves the thorax. There is usually cedema of 
the larynx. The meninges may become involved by extension of 
phlebitis along communicating venous branches. The condition, 
unless treated early, has often been known to terminate fatally. 
A case of extreme severity which, however, terminated favour- 
ably, was recorded by A. Kendrick.1 The trouble arose in con- 
nection with a mandibular left permanent first molar which one 
year previously had been fractured. The left eye was closed, and 


1 Brit. Dent. Journ., October 1900. 
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pus escaped from the lower orbital margin and from the upper 
eyelid, a large sloughy opening being present in the centre of the 
cheek. There were several sinuses along the border of the 
mandible. The pus had travelled down the anterior border of 
the sternomastoid to the clavicle, where several sinuses opened ; 
there was also a large sinus over the sternum. Pus had bur- 
rowed upwards along the ramus into the temporal fossa, the 
whole temporal region being oedematous. The tooth was re- 
moved ; the temporal region was incised and the sinuses freely ; 
opened up and packed with iodoform gauze. The patient made a 
steady recovery. 

Extensive necrosis of the maxilla or mandible may result 
from alveolar abscess (see Chapter XXX), and in severe cases 
general infection may occur. 3 

An acute alveolar abscess formed in connection with a 
deciduous molar may involve the developing successional tooth 
and cause its necrosis and subsequent exfoliation. 

Acute suppurative periodontitis may arise m connection with 
tecth with live pulps. The two following cases are examples. 
A small cavity appeared on the lingual surface of the maxillary 
right second incisor in a girl aged thirteen. The pulp was exposed 
and a dressing of devitalising material was applied for half an 
hour, the cavity was then enlarged and a fresh dressing applied. 
Five days afterwards the patient returned with a large alveolar 
abscess pointing in the sulcus between the gum and the upper lip ; 
this was opened. The next day the dressing in the cavity was 
removed and the cavity left open for drainage, the assumption 
being that the pulp was dead. When seen five days later the 
abscess was apparently cured, but the pulp was found to be 
partly alive. The second case was in connection with a distal 
cavity in a maxillary left second premolar. Remnants of live 
pulp remained. at the apices, and arsenic was applied. A mesial 
cavity in the first molar was prepared and a layer of softened 
dentine left over the pulp. A dressing of sandarac varnish was 
packed into the cavities to press away the gum. After two days 
the patient returned, and it was found that a large abscess had 
formed. 

Occasionally when there is a ‘ pocket’ around a tooth, the 
exit to the surface for the inflammatory exudate and by-products 
of bacterial growth becomes occluded by cedema, so that an acute 


1 A. B. Baker, Brit. Dent. Journ., May 1895, 268. 
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inflammation is superimposed on the chronic condition already 
present, and a parodontal abscess is produced. 

Signs and Symptoms.—In the early stage, the tooth causes the 
patient discomfort, is slightly raised in its socket, and pressure 
brings relief. At this period the blood-vessels are in a condition 
of hyperemia. The tooth then becomes still further elongated 
and loose, the gum around it being swollen and painful. The 
vessels are nearing the condition of stasis, and the surrounding 
tissues are infiltrated with inflammatory exudate, hence the 
increased rising of the tooth in its socket. Pressure now increases 
the pain, because the vessels can no longer be freed of their surplus 
supply of blood. Each act of mastication under such conditions 
only increases the pressure on the already hypersensitive nerves. 
If suppuration supervenes, the swelling of the gum increases, 
the tooth becomes more loose and the pain dull and throbbing. 
Finally, a fluctuating swelling appears in the sulcus between 
the gum and the cheek, the face swells quickly, and, the pus 
being no longer confined in a dense unyielding structure, the 
tension upon the nerve-endings is relieved and the pain consider- 
ably lessened. Suppuration is usually accompanied by pyrexia. 

Diagnosis.—The diagnosis is usually easy. Where suppura- 
tion has taken place, the surrounding teeth may have become 
implicated in the inflammation, but the tooth causing the trouble 
will be looser than its neighbours and more sensitive to pressure 
and percussion. 

Treatment. Local._—The first step is to remove the cause, as 
far as this is practicable. If the condition is due to the passage 
of drugs through the apex of the tooth, dressings must be removed, 
the pulp canal washed out and then dried, using wisps of cotton 
wool or bibulous paper points for this purpose, as they also act as 
wicks and will help to remove the periapical serous exudate 
which may contain some of the causative drug in solution ; dress- 
ings of glycerin are useful as, being a hygroscopic substance, it 
encourages the draining away of more local fluid and so probably 
more of the causative drug in solution. The application of 
counter-irritants or fomentations to the gums will also give relief. 
Where the injury has been caused by instruments in the treatment 
of the root canal, extraction is the best line of treatment. 

When the periodontitis is due to bacterial toxins, the first 
point to decide is whether the retention of the tooth is advisable. 
Teeth that are unsavable by conservative operations should be 
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removed. Where there is a possibility of retaining the tooth, the 
septic matter in the pulp chamber should be removed. Care 
should be taken in performing this operation, as such teeth are 
extremely sensitive. The tooth should be kept as steadily fixed 
as possible. If the tooth is filled, or non-carious, so that access to 
its pulp chamber would involve long and painful manipulation, 
access may be made temporarily, so as to relieve tension, by 
drilling a small hole through the neck of the tooth, but if the 
root canals have been filled stich treatment would be useless. 
This is an old form of treatment not often used now ; the opera- 
tion used to be known by the name of rhizodontrophy. It can 
be accomplished with a sharp bur without causing much pain. 
The pulp chamber should be syringed with an antiseptic solution. 
Fomentations should be applied to the gum over the root of the 
tooth, or the gums may be scarified. If suwppuration has occurred, 
measures must be taken to remove the pus as soon as possible. 
The removal of the pus may be hastened by the continued 
application of fomentations over the situation of the tooth, and, 
as soon as the pus has pointed, the abscess should be opened. 
The cavity should be thoroughly irrigated with some unirritating 
antiseptic solution and drainage provided. The abscess should 
be dressed at least twice a day, and this is especially needful 
when it occurs in the mandible, on account of the drainage 
difficulty. Acute alveolar abscesses generally heal rapidly, 
especially if carefully dressed. In the case of extensive abscess, 
the patient must be anesthetised, the suppurating tracts freely 
opened, irrigated, and packed with gauze or corrugated rubber 
for drainage purposes ; but this is a subject belonging rather to 
the domain of general surgery. 
If the skin shows signs of being involved in the inflammatory 
process, it should be dressed with a compress dipped in some 
mild astringent solution (lotio plumbi). If the abscess threatens 
to open through the skin, the latter should be supported by 
covering the surface with a layer of cotton-wool painted over 
with collodion solution ; by this means, aided by free opening 
of the abscess into the mouth, the opening on the surface can often 
be avoided. When an opening through the skin is unavoidable 
an incision should be made at the earliest opportunity, and on 
no account should the abscess be allowed to burst spontaneously. 
If this precaution is taken, much disfiguration by scar formation 
may be avoided. The incision should follow, as far as possible, 
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the fibres of the platysma. A cut across the fibres leaves a gaping 
‘scar, whereas when the cut is parallel with them the resulting 
scar is almost imperceptible. 

In opening an abscess connected with a mandibular molar, 
care must be taken to avoid injuring the facial artery as it crosses 
the mandible immediately in front of the anterior border of the 
masseter. In cutting, the knife should be directed towards the 
bone and not away from it. In opening abscesses in the palate, 
the anterior or posterior palatine arteries may be injured. The 
incisions into palatal abscesses should therefore be made, as far 
as possible, parallel with the course of these vessels. 

As soon as the active stage of inflammation has subsided the 
pulp canals should be treated in the usual way. Where suppura- 
tion is extensive and the pus shows signs of burrowing in an 
_ unusual direction, the tooth should be removed immediately. 

The diffuse and acute form of submaxillary cellulitis known 
since 1836 as Ludwig’s angina, though it may arise from sup- 
puration originating in any mandibular molar, usually arises 
from infection around a mandibular third molar, which may be 
misplaced or not, but in any case has not a very clear field for 
eruption, possibly from lack of room (growth) in the mandible. 
The disease usually starts as a parodontal infection around the 
crown of this tooth, ingress for the infecting organism being via 
the point where the anterior cusps may already be showing 
through the gum; the inflammatory cedema of the overlying 
gum closes up the point of ingress so that.it is not a means of 
efficient drainage and a parodontal abscess results, with inability . 
to open the jaws (see pp. 5 and 6). Extraction of the third molar 
at this stage and efficient drainage will cure the condition, but 
cases are sometimes not seen till a more serious state has de- 
veloped, and this is brought about by the tracking and burrowing 
of the pus as described on pp. 451 and 452, producing at first 
an acute submaxillary cellulitis and inflammatory cedema of the 
floor of the mouth, spreading later and infiltrating the tissues 
around the front of the neck. Treatment at this stage, after 
removal of the third molar, consists in providing free drainage 
in the infiltrated neck by multiple incisions, which are kept open 
by gauze or corrugated rubber drains, and hot fomentations. 
The infecting organism is said to be a streptococcus in 70 per 
cent. cases. 

An invaluable aid in the treatment of such cases has recently 
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come to hand in drugs of the sulphanilamide class t which are of 
especial value in all acute streptococcal infections. These drugs 
may be given orally in tablet form or parenterally in solution, 
and as there are now a number of these preparations on the market 
the dosage should be according to the instructions issued with 
the particular preparation used. A child’s dose is half, and an 
infant’s one-third, of that for an adult. The drug should be 
started early, and if the hydrochloric acid content of the gastric 
juice is low, dilute hydrochloric acid should be prescribed. Ap- 
parently their action is prophylactic as well as curative. Their 
mode of action is not clear, as in the laboratory they appear to 
have no bactericidal action, nor do they promote phagocytosis. 
The temperature usually falls rapidly after administration is 
commenced and the toxeemic symptoms disappear. 

The taking of sulphur-containing compounds—such as . 
magnesium or sodium sulphate—is contra-indicated during ad- 
ministration, and if an aperient is needed cascara or liquid paraffin 
should be given. 

On account of the factors which usually give rise to this 
condition Ludwig’s angina is most often seen between the ages 
of twenty and thirty years. 

General.—In the early stages a smart saline purge will assist 
in clearing. up a local periodontitis. If suppuration has taken 
place, the necessity of attending to the general health of the 
patient cannot be too strongly emphasised. The bowels should 
be carefully regulated, and, if needful, a tonic treatment pre- 
scribed which, in addition to drugs, should include plenty of fresh 
air and a nourishing diet. 


(2) Chronic Local Periodontitis. 
(i) Commencing near the Apex of the Tooth. 


Causes.—Chronic periodontitis follows on injuries similar to 
those leading to the acute form, the difference in the reaction of 
the tissues being due to the lesser intensity and the persistence 
of the injury. Many cases arise from infection via the pulp — 


1 Discovered in 1935 by Gerhardt Domagk. They are reduced in the body 
to p aminobenzylsulphonamide, or more briefly sulphanilamide. Recent 
preparations are sulphapyridine (M. and B. 693) and sulphathiazole (M. and B. 
760). 
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canal. In a few instances, the injury may be caused by the 
passage of a root filling through the apical foramen or from 
malocclusion, but excessive use is probably the commonest cause. 


Fic. 492. Fia. 493. 


It occurs also on retained unerupted teeth, particularly 
maxillary third molars which, owing to lack of bony growth to 
allow of their normal eruption, become engaged with the roots of 


Fie. 494.—(a) Original layer of cementum ; (6) tissue of new formation. 


the second molar; the irritation so produced causes an excess 
production of cementum which joins the two teeth ; rarely more 
than two teeth may become united in this manner (pathological 
gemination). (See figs. 496, 821, 822 and 823.) 
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Its occurrence is almost confined to the permanent dentition ; 
rarely it occurs on a retained deciduous tooth. 

Morbid Anatomy and Pathology.—Whefe: the injury is of 
slight intensity the change which occurs consists in a proliferation 
of the connective tissue leading to a thickening of the membrane, 
the portion immediately adjacent to the tooth tissue being 
replaced by cemental tissue. This type of reaction is termed 
proliferative periodontitis, The process is analogous to that 
which occurs in a proliferative periostitis. The naked-eye 
appearances of tecth so affected are shown in fig. 491. When the 
inflammation is continuous and productive, the surface of the new 
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Fic. 495.—-Longitudinal section showing new tissue. (a) dentine ; (b) new 
tissue ; (c) granular layer. 


tissue usually presents a smooth appearance, as seen in fig. 492. 
On the other hand, when the condition alternates between a 
productive and a rarefying periodontitis, an irregular outline is 
usually seen, as in fig. 493. Sections through the hard tissues of 
teeth exhibiting this condition are shown in figs. 494 and 495. 
It will be noted that in fig. 494 the original layer of cemental 
tissue is intact, and that the lacune of the new tissue are fairly 
regular, the incremental lines of Salter being well marked. These 
lines are situated at the junction of the laminz. The lacune in 
the new tissue are more numerous, and are also slightly larger 
and coarser than in normal cementum. | i 
Simultaneously with the formation of the cemental tissue, a 
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rarefying osteitis occurs, which makes room in the tooth socket 
for the new tissue. In extreme cases, two.or more teeth may 
be the subjects of proliferative periodontitis; the intervening 
septa of bone may be completely removed by rarefying osteitis 


Fie. 496. 


and the teeth become united by cemental tissue. This occurred 
in the case shown in fig. 496. The condition is known as patho- 
logical gemination. (See also Chapter X XII.) 

The new tissue is often more irregular in character than that 


Fie. 497. (Douglas Caush.) 


shown in fig. 494, the lamine being absent and the lacunz placed 
irregularly (see fig. 497). Vascular canals are at times seen. 
Adami has pointed out that substances which in larger quan- 
tities are toxic and lead to degeneration of the tissues often in 
smaller quantities act as direct stimuli to the cells and to increased 
growth ; that is to say, the increased growth is not secondary 
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to tissue destruction. Similarly, mechanical or toxic stimuli, if 
not too strong, may result in overgrowth (hyperplasia). — 

Where the intensity of the injury is greater, the reaction in 
the tissues is characterised by cell infiltration in addition to the 
cell proliferation of the connective tissues. Among the latter are 
multi-nucleated cells (osteoclasts) which absorb the tooth tissue. 
This type of reaction is termed rarefying periodontitis, and the 


process is analogous to rarefying osteitis. A section through the . 
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Fie. 498.—(a) Margin of tooth showing Howship’s lacune. 
(Douglas Caush.) 


tooth shows a series of semilunar excavations (Howship’s lacune) 
(fig. 498). ) 

When active absorption is going on each lacuna may be 
occupied by a cementoclast (it is rare to find them all so occupied), 
and in the neighbourhood are to be seen epitheloid cells and small 
cells, the appearances being in all respects similar to those seen 
in absorption of the deciduous teeth under normal conditions. 
As the absorption progresses, the cementum is first removed and 
then the dentine, and, in rare cases, the entire root may disappear. 
The difference in the appearance of teeth so affected depends 
upon the character of the injury ; if the injury is intermittent, 
the absorption is intermittent, and the absorbed surface may be 
covered with a deposit of cementum in quiescent intervals, as in 
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figs. 499 and 500, or it may be continuous and progressive, as in 
figs. 501 and 502. The character of the reaction doubtless varies 
as that of the injury. Teeth showing various stages of absorption 
are shown in figs. 503 to 507. 
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Fig. 499. Fia. 500. Fie. 501. 


Under certain conditions, e.g. variations in the intensity of 
the injury, the rarefying periodontitis may pass into the stage of 
proliferative periodontitis and much of the lost tissue may be 
replaced, to be, perhaps, again removed if the process resumes 
greater activity. In other.cases, the inflammation may cease 


_ Fie. 504. 


Fia. 506. Fia. 507.—Mandibular second molar showing absorp- 
tion of root due to an unerupted third molar. 


altogether and the small-celled infiltration be replaced by 
cementum. In the case shown in fig. 508 the dentine has been 
absorbed and replaced by cementum. This specimen therefore 
indicates the existence of a rarefying periodontitis, followed by 
the replacement of the small-celled infiltration by cementum, a 
condition analogous to healing in soft tissue by granulation. 

In a tooth affected by rarefying periodontitis the apical portion 
of the pulp canal may become involved and the walls of the canal 
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Fie. 508. (Douglas Caush.) 
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Frc. 509.—Section of a tooth showing dentine replaced by bone. 
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be destroyed. If the intensity of the toxic process lessens, a 
proliferative stage may follow and result in the deposition of 
cementum.t In the section shown in fig. 509 the dentine has 
been replaced by bone. The tooth, a maxillary premolar, was 
removed from a man aged thirty-three years. It erupted high 
up towards the outer side of the alveolar process, the root being 
about two-thirds formed. In another case which came under 
notice a misplaced unerupted mandibular third molar had been 
the seat of suppuration. In this specimen there was extensive 
absorption of the dentine and redeposition of bone. 
Hopewell-Smith ? figures a maxillary first incisor, showing 
internal absorption of dentine, and deposition of bone: and C. §. 
Tomes? records a similar condition in a maxillary premolar 
which had become loose. The latter tooth is shown in figs. 510 


bes 


Fie. 510.—View of the exterior of the Fie. 511.—View showing 
. tooth showing the pitted char- position of the carious 
acter of the end of the root with . cavity. 
an excavation running a little way 
up on one side. (From Trans. Odonto. Soc.) 


and 511, and sections showing the extent of the absorption of the 
dentine and replacement by bone in figs. 512 and 513. 
Chronic injury to the periodontal membrane at times. results 


in changes which are more marked in the surrounding osseous 


tissue than in the tooth itself. The bone in the neighbourhood 


_ of the tooth is removed and its place is taken by a mass of granu- 


lation tissue; externally to which there is a layer of fibrosed tissue. 
These masses of tissue often come away. with the tooth when it 
is extracted (see also p. 489). 
When the injury persists and is of a septic or infective type 
1 J. Lewin Payne, Brit. Dent. Journ., 1921, March 15, 235. 


* “Histology and Pathology of the Teeth.’ 
3 Trans. Odonto. Soc., xxxi, 172. 
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suppuration ensues and produces a condition commonly known 
as chronic suppurative periodontitis. The injury usually reaches 
the membrane through the apical foramen. The pus formed. 
from the degeneration of the tissues may become more or less 
confined through being surrounded by a layer of granulation 
tissue, external to which is a layer of fibrosed tissue, and the 
abscess thus formed may remain stationary and give rise to no 
symptoms. More often, however, there is a tendency for the 
suppurative process to extend slowly, generally in the direction 


Fria. 513.—View showing the 
extension of the new tissue 


Fic. 512.—Longitudinal section showing upwards into the dentine 
the-general relation of the new tissue to by the side of the pulp 
the pulp cavity. cavity. 


(From Trans. Odonto. Soc.) 


of least resistance, with the result that the alveolar process is 
destroyed, an opening appears on the gum, and a sinus is formed. 

In discussing acute suppuration it was explained at what 
positions the abscess might be expected to point (see p. 450). 
The same positions may also be regarded as the probable sites 
of the pointing of chronic abscesses. ; 

The extent of destruction of the bone which may occur in — 
chronic suppurative periodontitis 1s shown in the specimens 
described below. 

The mandible of a child about six years of age is shown in 
fig. 514. The bone around the apex of the anterior root of eack 
molar has been destroyed to such an extent as to form definite 
cavities ; the outer aspects of these roots throughout their entire 
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length have been denuded of bone. The destruction of bone is 
more marked in connection with the second than the first molar. 
The radiogram of the specimen (fig. 515) should be contrasted 
with that in fig. 516, which is taken from a normal specimen. 


Fie. 514.—Mandible showing destruction of bone around the roots of the 
deciduous molars. (We are indebted to the publishers of the Dental Record 
for the blocks of figs. 514 to 533.) 


If the fleshy covering of this specimen (fig. 514) could be re- 
instated we should see a marked marginal gingivitis with con- 
siderable food stasis, sinuses opening into the sulcus between 


Fie. 515. Fie. 516.5 


the gum and the cheek and constantly discharging pus. The 
child would be typical of many seen at the present time. 

A less severe condition is seen in fig. 517. The mandibular 
right deciduous second molar has been attacked by caries, the 
destruction of the dentine having at the time of death just 
reached the pulp cavity. The bone intervening between this 
tooth and the deciduous first molar has been destroyed and the 
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upper two-thirds of the anterior root has been denuded of its 
bony cover. There is no appearance of trouble around the apex 


Fic. 517.—Skull and mandible of a child about six years of age, showing the 
effects on the bone of suppuration in connection with the mandibular right 
second molar. 


of the root. The radiogram (fig. 518) of this specimen shows the 
extent of the bone destruction. It will be noticed that the crypt 
of the first premolar has been opened on the distal aspect and that 
: the bony layer which should exist 
between the second premolar and 
the second “molar has disappeared. 
Put on the covering of soft tissues 
and we should probably see food 
packed between the deciduous 
molars, with the anterior root of 
the second molar partially denuded, 
: and marked sepsis which would 
Fra. 518.—Radiogram of the — be in free communication with the 
specimen shown in fig. 517. . 

: growing premolars. | 
The maxilla of a child, just 
over nine years of age, shown in fig. 519, demonstrates that 
considerable loss of bone may occur. The complete bony 
covering of the crown of the second premolar has been destroyed, 
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and the posterior aspect of the socket of the first premolar has 
partly disappeared. 


The maxillary permanent incisors, owing to their position, 


Fig. 519.—Maxille from a child just over nine years of age. The crypt of 
the left second premolar has been destroyed by suppuration. 


are frequently injured by trauma and it is by no means uncommon 
to find a transverse fracture just below the neck. If left untreated 
the pulp is destroyed by sepsis, and infection of the periodontal 


Fig. 520.—Maxille showing the effects of suppuration around the roots of 
the right incisors. 


membrane follows. The clinical appearances are as follows: 
The remaining portions of the teeth are dark in colour; the 
dentine is hollowed out and is deeply stained, and there is a 
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distinct thickening of the muco-periosteum over the roots of the 
teeth. A sinus may be présent and pressure over the region of 
the root gives rise to tenderness. 

_ The morbid anatomy of a case of this 
type is shown in fig. 520. It is the maxilla 
of an adult. The right incisors have been 
fractured—the second incisor through the 
crown near the neck of the tooth and the 
first incisor through the root just beyond 
the neck. The first incisor is little more 
than a hollow cone, the second incisor, on 
— the other hand, has undergone little destruc- 
Fic, 521—Radiogram tion. A well-marked cavity is present in 

phen penne the bone, the first incisor only retaining a 

g. 520. AMD! 3 
connection with the bone at the posterior 
aspect of the root, while the second incisor has the distal and 
posterior aspects of its socket still intact. 
The radiogram of this specimen is shown in fig. 521. 
- The points to be noted are :— 

(1) That there is no well-defined line 
between the cavity and the surrounding 
bone, such as is noticeable in radio- 
grams of cysts. 

(2) That there is indication of bone 
posterior to the roots. 

A palatal abscess arising in connection 
with a maxillary second incisor is shown 
in fig. 523, but before considering in 
detail the features of the specimen a 
brief reference will be made to the ana- 
tomical relations of the parts involved. 

In fig. 522 is a diagram of a vertical 
section through a maxilla in the region of 
the second incisor. Attention is drawn 
particularly to the area of cancellous ~~ ae 

, Fic. 522.—Vertical section 
bone between the posterior aspect of the ~ through the maxilla in 
root and the ‘palatal aspect of the bone. — the region of the second 

In the recent state, the palatal surface aint: | 
is covered by a dense layer of muco-periosteum. An abscess 
that appears on the palate must therefore excavate its way 
through this area of bone, and when it does emerge through 
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the bone will meet with the muco-periosteum, which is suffici- 
ently resistant to stop actual penetration, with the result that 


Fia. 523.—Palatal view of an abscess arising in connection with 
a second incisor. 


Fic. 524.—Side view of a specimen showing bone destruction in 
connection with a second incisor. 


the pus, following the line of least resistance, burrows under the 

muco-periosteum in a direction towards the back of the palate. 
In the specimen (figs. 523 and 524) the pulp of the first incisor 

has been exposed by attrition, an abscess has formed around the 
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apex of the root, and has then made its way through the outer 

alveolar plate. The second incisor, which shows marked attrition, 
has been attacked by caries and the 
suppuration of the pulp has been 
followed by infection of the bone. 
The destruction of the bone has laid 
bare the whole of the roots of the 
incisors and the upper aspect of the 
medial surface of the canine root. Ex- 
tending backwards, the abscess has at 
one place completely destroyed the 
bone forming the palatal surface, so 
tye See eae t that one opening exists near the an- - 
specimen shown in fig. 524. terior palatine foramen. In its for- 
ward extension the abscess has opened 

into the cavity previously formed around the first incisor, and 
by this means there is a free communication through the outer 
alveolar plate. The radiogram of this specimen is seen in fig. 525. 
This type of case would present the well-recognised clinical 


Fic. 526.—Palatal'view of a dento-alveolar abscess encroaching on 
the nasal fossa. 


features of a palatal abscess. There would be a swelling in the 
palate, with a bulging of the tissues over the anterior aspect of 
the tooth and fluctuation between the two surfaces. 
The encroachment upon the nasal fossa of an alveolar abscess 
in connection with the incisors is shown in fig. 526. The teeth 
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were all present at the time of death with the exception of the 
left first incisor. Viewed from the palatal aspect there is a slight 
elevation of the bone on the right side, the elevation extending 


Fie. 527.—Nasal aspect of the maxilla shown in fig. 526. 


from the anterior teeth to the suture between the maxilla and 
the palate bone. About 6 mm. from this suture and close to the 
median line there is an opening communicating with a large 
abscess cavity. ‘The margins of the opening are irregular and the 
surrounding bonethin and porous. Viewed 
from the nasal aspect it will be observed 
that the bone forming the floor of the left 
nasal fossa has been pushed upwards and 
partly destroyed, so that a clear view is 
obtained of the abscess cavity, which 
measures roughly 25 mm. by 15 mm. 
The sockets of the right incisors and 
canine open into the cavity. a 

The absence of the left first incisor was be’ gi : 
probably due to trauma and it is probable Fic. 528.—Radiogram of 
that the right incisors were injured at the oe og ead gas tay 
same time, resulting in infection of the 
pulps. The abscess, as it increased in size, gradually destroyed 
the cancellous tissue and then, burrowing towards the root of 
the nasal process, gradually pushed up the bone forming the 
floor of the anterior nares and the internal aspect of the nasal 
process and completely blocked the anterior nares. 

A radiogram of the specimen is shown in fig. 528. 
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An alveolar abscess in connection with the maxillary canine 
usually opens through the anterior alveolar plate about the 
region of the apex of the tooth. More rarely the pus will track 
towards the nasal fossa and, discharging into that cavity, give 
rise to a persistent unilateral nasal discharge. A specimen 
illustrating this latter condition is shown in fig. 529. Above the 
right canine there is a large excavation in the bone. The cavity 
is oval in shape and has been formed at the expense of the nasal 


Fig. 529.—Specimen showing bone destruction in connection with the right 
canine. The abscess has opened into the nasal fossa. 


process, the bone at one place being perforated so that the abscess 
cavity and the nasal fossa are connected. rat ; 

The extensive destruction of bone that may occur around the 
roots of premolars is shown in figs. 530 and 531. The teeth 
have lost their bony surroundings except on the lower half of 
their palatal aspects, the destruction of the bone being especially 
noticeable in the region of the apices. If the teeth alone are 
removed healing is delayed, but if the bridge of bone holding 
them is also taken away free drainage is obtained and rapid 
healing of the wound follows. 

In the mandible, the abscess is generally more restricted owing 
to the denser character of the bone, but very extensive excavation 
of the bone is occasionally seen. With the extension of suppura- 
tion, fresh bone is deposited by the periosteum, and, in this 
manner, the mandible may become considerably expanded. 


Sats 
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The morbid anatomy of a case of chronic suppuration around 
a partly erupted mandibular third molar is shown in figs. 532 


wast 


Fic. 530.—In this specimen there has been extensive bone destruction in 
connection with the premolars. View from the buccal aspect. 


Fic. 531.—Palatal view of the specimen shown in fig. 530. 


EN 
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- Fig. 532.—Mandible showing osteitis in connection with a mandibular 
molar. 


and ‘533. - ‘An examination of the specimen points to the condition 
having existed shortly before death, and it is possible that death 
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was due to septicemia from the mouth condition. A view 
of the inner aspect of the bone shows a deep cavity extending 


Fic. 533.—View of the internal aspect of the specimen in fig. 532, showing 
destruction of bone from suppuration around the third molar. 


into the body ofthe bone to a point just below the level of the 
mandibular canal, which has been destroyed, leaving the nerve 
freely exposed. The external aspect of the bone shows a deposit 


Pa 
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Fie. 534. <a epaee of the specimen arias in ne 533. 


of fresh bone which in the centre is pierced by an opening leading 
to the tooth socket. The radiogram (fig. 534) shows clearly the 
extent of the bone excavation and brings out the relation of the 
cavity to the mandibular canal. 
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In the process of suppuration, the periodontal membrane 
may be destroyed, leading to necrosis of the cementum. 

A-somewhat rare form of abscess! which occurs in the jaws 
may be described under this heading, as it is in reality a sequel 
to suppurative periodontitis. The abscess may be caused by 
the presence of a small piece of root in conjunction with insufficient 
drainage after the extraction of septic teeth. J. G. Turner has 
drawn attention to this type of abscess. He describes the 
symptoms as follows: ‘When the abscess occurs in the maxilla 
there is pain and tenderness, some swelling of soft parts, but no 
bony enlargement ; the trouble may subside and occur again at 
intervals. If untreated the antrum may be involved. The 
nearest lymphatic glands may be enlarged. In the mandible, as 
in the maxilla, the alveolar process may be entirely absorbed, 
and there is pain and tenderness and some local swelling. Owing 
to the position of the inferior dental nerve there is often, especially 
in the premolar region, severe neuralgia. As in the maxilla, the 
nearest lymphatic gland may be enlarged and tender. The neu- 
ralgia is caused by the abscess, in its enlargement, opening up 
the canal of the nerve. Under these conditions there is very 
severe, continuous, heavy pain, and the more acute shooting pain 
which occurs at intervals without any necessary regularity ; it is 
set up by any irritation, such as cold air, movement of eating, 
etc. ; it spreads in anatomical order to the other branches of the 
fifth nerve, first to the ear and then up the side of the ear to the 
vertex, to the infra-orbital nerve, to the supra-orbital nerve, and 
down the neck. It lasts a varying time, from a few seconds to 
hours. It is unaccompanied by trophic changes, but there may 
be increased secretion of tears or saliva. It is confined to the one 
side, and appears always to start from the seat of mischief. 
If the abscess has not involved the inferior dental nerve, the 
neuralgia will be absent.’ 

‘The length of time during which things may lie dormant 
varies greatly ; when, therefore, a patient complains of pain or 
neuralgia starting in a spot where there is now no tooth, there 
may yet be a chronic abscess, and the alveolar process may be 
- normally absorbed.’ 

Signs and Symptoms.— Where the injury is slight and leads to 
a proliferative periodontitis, symptoms are often absent and, 
_ when present, seldom amount to more than a slight tenderness 


1 Brit. Dent. Journ., 1899, 551. 
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on percussion and, occasionally, attacks of pain of a dull, gnawing 
character. When the inflammatory process is of a rarefying type, 
the principal symptom will be slight pain and tenderness on per- 
cussion, and, if the inflammation is near the apex and the pulp is 
alive, there will usually be signs of inflammation in it through 
extension of the disease to the pulp. The gum covering the 

oth may be swollen. As the tooth substance disappears, 

creased looseness will be noticeable, the tooth becoming more 
tender and the pulp and the gum more congested. In cases of 
doubt a radiogram should be obtained. 

A chronic suppurative periodontitis accompanied by a sinus will 
exhibit very few symptoms. Frequently the tooth causes no 
pain and the patient complains only of the presence of the 
‘gumboil’ which periodically swells and bursts. ‘The sinus is 
usually situated over the root of the tooth. In cases of sinus on 
the face, some little difficulty may be experienced in tracing the 
offending tooth, especially if two or three teeth are pulpless or 
septic. A digital examination of the sulcus will often disclose a 
fibrous-like cord running from the base of the root to the cheek. 
The root or tooth causing the trouble may be buried in the gum. 
A sinus in the mouth in connection with suppurative periodontitis 
must be diagnosed from sinuses connected with necrosed bone 
or foreign bodies. In cases of doubt, a radiogram will prove 
useful. When the sinus is on the face it should be diagnosed 
not only from cases due to necrosed bone or foreign bodies, but 
also from salivary fistula. 

When a sinus is not present (chronic alveolar abscess) the tooth 
is usually slightly tender to percussion, the amount of pain 
varying according to the activity of the inflammation. The 
gum over the root of the tooth is at times swollen and congested, 
but may be quite normal. A swelling can, as a rule, be felt well 
up over the apex of the tooth ; this swelling is usually sensitive. 
In cases in which the maxilla or mandible is much involved, 
there is often little or no pain or tenderness. A chronic alveolar 
abscess must be diagnosed from dental cysts and other fluid 
swellings of the jaws (see Chapter XX XIII). 

Treatment.—The treatment of chronic periodontitis must 
depend upon the cause. Where the pulp is living and the condi- 
tion is traceable to excessive use (traumatic occlusion), relief can 
be obtained by ‘ freeing the bite,’ and -Eplying counter-irritants 
to the gum. 
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When the chronic periodontitis is traceable to infection from 
the pulp canal the first question which demands attention is 
whether the retention of the tooth is advisable. A radiogram 
should be obtained and, if there are no signs of rarefying osteitis, 
an endeavour may be made to save the tooth by sterilising the 
tooth tissue through the pulp canal; if this is not feasible the 
tooth should be removed. In the case of septic teeth associated 
with rarefying osteitis, thorough sterilisation of the canals will 
often be followed by the closing of a sinus, if it exists, and the 
subsidence of symptoms. Such teeth, although apparently 
cured, frequently remain a source of infection which may easily 
be overlooked, and extraction of the tooth is the safer line of 
treatment (see Chapter XIV). Knowledge acquired in recent 
years has emphasised the dangers of dental sepsis, and as a 
consequence our Views as to treatment have been modified in the 
direction of removing septic teeth which we should formerly have 
endeavoured to retain. Sinuses in the mouth connected with 
septic teeth usually heal rapidly when the teeth are removed. 
Sinuses on the face or neck are sometimes slow in healing, and 
it may be necessary to stimulate the track with 10 per cent. 
solution of nitrate of silver, or a drug possessing a similar action. 
If this treatment fails, an anesthetic should be given and the 
surface of the track scraped. Where a cavity exists in the bone 
over the tooth, the sinus should be opened up and the cavity 
scraped and packed to assist healing. Difficulty is sometimes 
experienced in the healing of palatal abscesses, and when this is 
the case a free excision of the muco-periosteum which covers 
them will often prove to be a satisfactory procedure. 

It must be remembered that a local suppurative process may 
cause a local necrosis of bone, and that after the causative tooth 
has been removed a sequestrum may remain which is too large 
torfind exit through whatever openings may be present; such 
occasionally occurs in palatal abscesses, and suppuration will 
continue till the tissues are opened up sufficiently for the removal 
of the sequestrum after it has become separated from the live bone. 

A depressed scar on the face may result from the healing of a 
sinus. In order to lessen the deformity, the attachment of the 
scar to the bone should be freed and a plate inserted until a 
sulcus is established. Should further treatment be desirable, the 
scar should be excised and the edges of the wound sutured with 
horse-hair ligatures. 
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Actinomycosis, Nocardiosis, or Streptothrix Infection.—Strepto- 
thrix infection in connection with the lesions of the teeth may be 
conveniently dealt with under ‘Chronic Local Periodontitis,’ 
inasmuch as the infection often takes place via the periodontal 


membrane. 


Streptothrix in connection with lesions of the teeth may 


involve the bone itself or the soft parts, the latter condition 
being more usually met with. 


Fic. 535. 


Clinical Features.— When the soft parts are involved a swelling 
appears, and gradually increases in size. At first the swelling 
has a regular and even surface, with the skin slightly hyperemic. 
As the disease progresses, the tissue in places softens and nodular 
excrescences appear of a yellowish colour; these burst, giving 
exit to a semi-glutinous fluid in which the characteristic nodules 
of actinomycosis can be seen. ‘The nodules vary in colour, being 
yellowish, yellowish-white, or quite clear. The wound generally 
heals and is followed by a fresh breaking out at another spot. 
The cicatrisation following the repetition of this phenomenon 


gives the surface a curious puckered appearance which is charac- 


ae 
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teristic of this disease. If left untreated the disease spreads to 
the tissues of the neck, and in some cases passes upwards to the 
temporal region. The sinuses formed by the breaking down of 
the tissue may persist and a probe passed down them will often 
show that they lead to bare but not necrosed bone. The swelling 
is of a hard, brawny nature, and fades away gradually into the 
unaffected tissue. The disease is not accompanied by a rise in 
temperature, and there is usually no pain. Should suppuration 
supervene, the general symptoms of an ordinary abscess appear. 


Fia. 536. 


The lymph-glands are not enlarged unless secondary infection 
occurs. , | 

The clinical features of streptothrix infection of the bone 
simulate necrosis. In the majority of cases there is a history of 
an acute onset of symptoms; the gums become swollen and 
bleed readily; the teeth loosen; and there is considerable 
swelling of the tissues covering the body of the bone. With the 
progress of the disease the infection spreads along the medullary 
cavity, clinically expressed by a well-defined edge to the swelling. 
Eventually the teeth are lost and portions of the bone exfoliate. 
Radiograms show the characteristic appearance as seen in fig. 535, 
An idea of the morbid anatomy of the condition can be gleaned 
from the mandible of a wild boar affected with streptothrix 
infection shown in fig. 536. 
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Diagnosis.—Streptothrix infection can be differentiated from 
alveolar abscess by the hard, brawny character of the swelling ; 
the long duration of the disease compared with that of alveolar 
abscess, and by the presence of the multiple sinuses or the 
puckered cicatrix, the latter being almost pathognomonic. 
From tubercle it may be differentiated by the fact that in tubercle 
the glands are usually affected, and the swelling is generally well 
defined and movable. From necrosis of the jaw it may be 
diagnosed by the presence of bare and not necrosed bone. The 
presence of granules in the discharge and the demonstration 
of the sesslaca\diiny: on microscopical examination are positive 
evidence. 

Pathology.—The disease is due to the presence of a form of © 
streptothrix in the tissues, but the ray fungus of Bollinger 
(Streptothrix bovis communis) is an uncommon cause of human 
infection. The lesion produced by the growth of the streptothrix 
is of a chronic inflammatory character. A section through the 
affected tissue shows a number of rounded areas, in the centre 
of which is the streptothrix surrounded by a zone. of granulation 
tissue. The tissue breaks down, and the streptothrix is expelled 
in the discharge. It is becoming more and more apparent that 
the relation of streptothrice to disease is of considerable im- 
portance. <A. G. Foulerton! has identified several species in 
man. 

Lord, and Colebrook, have found einem both in carious 
teeth and in tonsillar crypts; the latter found it present in all . 
of six carious teeth examined. A disease of a similar nature is - 
very common among marsupials of the genus macropus. 

Bjerrum and Hansen ? (Denmark), examining the pus from 
112 seemingly innocent chronic dental abscesses, were able to 
cultivate anerobic actinomyces from twenty-seven, but healing 
after the extraction of the tooth was complete and uneventful in 
every case. From thirty periodontitic teeth anzrobic actinomyces 
were found on twenty. 

Method of Infection.—The infection used to be thought to 
be conveyed by straw, cereals, etc., but this is not much credited 
now, as the organism is believed to occur commonly in the mouth ; 

1 Lancet, 1910, March, 626. 
See also :— 
FouuertTon, A. G. R. Lancet, 1913, February, 381. 


Corr, V. ZacHaryr. Brit. Dent. Journ., xli, 649. 
2 Ugeschrift for Laeger, 1932, 1075. 
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one has seen cases in people who have spent their lives in thickly 
populated areas (Whitechapel, East Ham, etc.), who have never 
had anything to do with horses or rural life. The parasite prob- 
ably gains an entrance to the tissue via the periodontal membrane, 
and thence spreads to the neighbouring soft tissue. In specimens 
of actinomycosis in oxen the invasion of the tissue via the perio- 
dontal membrane can often be demonstrated. 

. Naelsund! (Sweden) looks on the causative organism as 
- occurring commonly with other thread-forming organisms in 
the mouth and forming a base for the deposition of salivary 
calculus, and only giving rise to signs and symptoms when 
-circumstances, such as a breach of surface, are favourable for the 
organism. The following two cases suggest that the mouth may 
be the source of infection : Israel reported a case where a.fragment 
of carious tooth was embedded in an actinomycotic focus in the 
lung ; and Cope a case of actinomycosis of the knuckles damaged 
by a blow which broke an antagonist’s tooth. 

From the above it would appear that the causative organism 
is often harboured in the apparently normal mouth. 

Treatment.—Locally the softened spots must be incised and 
freely scraped and the sinus packed with iodoform gauze. Inter- 
nally, iodide of potassium must be administered in doses increasing 
up to 50 or 60 gr. three times a day. It is also useful to add 
three to four minims of liquor arsenicalis, as this assists in 
preventing the skin lesions; it is also considered by Kellock 2 
to have some effect on the disease itself. | 

Tincture of iodine (without potassium iodide) in five minim 
doses three times a day is also used and occasionally collosal — 
copper. pe ; 

_More recently X-rays have been used in conjunction with 
potassium iodide with good results ; it is believed that the X-rays 
help by increasing vascularity and promoting fibrosis, and possibly 
by being inimical to the streptothrix. 

When the bone is involved, the teeth implicated in the 
affected area must be removed and free drainage established, 
combined with the administration of potassium iodide. Recovery 
is usually slow. | 

The prognosis is good, but the treatment may have to be carried 
out continuously for a long period. 


"Proc. Roy. Soc. Med., 1930 (Sect. of Comparative Medicine). 
2 Trans. Odonto. Soc., 1904, xxxvii, 29. 
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(ii) Commencing at the Gingival Margin. 


When commencing at the gingival margin, chronic local 
periodontitis is usually due to trauma, such as the injudicious use 
of ligatures, elastic bands or mechanical contrivances in ortho- 
dontic treatment ; the too rapid separation of teeth for filling ; 
or the collection of food debris in the approximal space. As this 
classification implies, it is always accompanied by a marginal, and 
sometimes a more extensive, gingivitis. | 

Sometimes, apparently, it is due to remnants of the deciduous 
teeth remaining in the jaws for many years and so causing 
chronic irritation, and sometimes to the forcing of food, during the 
. act of mastication, into the interproximal space between two teeth ; 
this is particularly the case when interstitial cavities are present. 

_ Morbid Anatomy and Pathology.—One must always regard 
periodontitis of this variety as being a potential or probable fore- 
runner of damage to more than the periodontal membrane, as it 
‘so constantly progresses as to involve the gingive generally and 
bone, i.e. though the disease commences as a marginal gingivitis 
or periodontitis it is very apt, by involving other structures, 
to become a parodontitis. The whole of the periodontal membrane 
of the tooth may be attacked. This occurs when the irritant 
is a retained ligature or an elastic band. The gum around | 
the tooth is swollen, congested, and painful and the inflam-_ 
mation spreads to the periodontal. membrane. By a process 
of epithelial invasion, the membrane is gradually destroyed, 
the root laid bare, and in time the apical vessels are involved, 
leading to pulp complications. The disease may be partial, 
i.e. the periodontal membrane on one side of the tooth only may 
be attacked. This condition is seen in the mandibular incisors 
on the labial aspects, where the membrane is occasionally 
destroyed to the apex of the root. The most important form 
from a ¢linical point of view is that met with in the region of © 
the premolars and molars. A space may exist between the 
posterior teeth, with the result that food becomes wedged between 
the teeth during mastication. The lateral pressure thus caused _ 
‘starts chronic periodontal inflammation which, in time, leads to the 
destruction of the tissue, and the condition, if not treated, will » 
gradually involve the membrane up to the apex of the root. In 
other cases, the teeth may approximate at the occluding surfaces, 
but, owing to a slight recession of the gum, food works its way 
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between the approximal spaces during mastication. Unless these 
particles of food are completely removed a progressive ulceration 


of the periodontal membrane is started. The 
membrane is destroyed in a cup-shaped man- 
ner, as seen in the diagram (fig. 537), forming 
pockets, the gum apparently filling up the 
approximal spaces. 

The destruction of the membrane proceeds 
until the apical vessels are involved and patho- 
logical processes are then started in the pulp. 

. In practice a curious condition is met with 
in which the internal aspect of the palatine 
root of a maxillary molar is denuded of its 


Fie. 537.—(a) neck of 
tooth and normal 
- attachment of gum ; 
(B) margin of gum. 


socket. An examination of the root will frequently demon- 
strate a:mass of calculus around the apex of the offending root 


Fic. 538.—A specimen showing destruction of bone around the palatine 
root of the right first molar. (From Dental TReCOTe. ) 


in addition to a well-marked- space between nee tooth and 


its anterior neighbour. The pathology of this condition is not 


certain. An early stage is shown in fig. 538. 


In this specimen 
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the jaw is well developed, the teeth are free from caries and are 
arranged in a good arch; there is a slight general destruction 
of the alveolar process, a deposit of dark. calculus around the 
necks of the teeth on the palatine aspects and a fair deposit. of 
lighter coloured calculus on the buccal aspects of all the teeth. 
In the region between the right second premolar and the first 
molar there is a cavity in the bone; the tissue that has dis- 
appeared comprises the septum between the teeth and the 
anterior and internal aspects of the socket of the palatine root. 


Fig. 539.—A specimen showing extensive destruction of bone around the 
palatine root of a maxillary right first molar. (From Dental Record.) 


On the apical portion of this root there is an irregular deposit of 
hard dark calculus. The surface of the cavity is regular and 
smooth, suggesting that the cavity is the result of a slow, but 
constant, excavation. 

A more advanced condition is illustrated in fig. 539. Here 
the process of excavation has extended as as to expose almost 
the entire palatine root. The edge of the cavity is smooth and 
regular, indicating, as in the previous specimen, that the destruc- 
tive action has been slow, but constant. 

In both the specimens the destruction of bone appears to 
have commenced in the interval between the second premolar 
and the first molar, and this would suggest that the primary cause 
of the lesion was probably a retained portion of a deciduous 
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tooth, which had formed a stagnation area, the infection gradually 
involving the adjacent teeth. 

Inflammatory processes around the neck of the tooth occa- 
sionally cause rapid destruction of the — 
tooth tissue and the formation of definite 
cavities. The teeth shown in fig. 540 were 
removed from a young man who had been 
injured in an air crash. The canine and first 
premolar had been driven into the bone and. 
only the occluding surfaces of the teeth were 
showing. ‘They had been in this position 
for nearly six weeks. On the palatine aspect 
of the premolar there was a cavity which 
had spread slightly upwards, and under the enamel ; examination 
with a lens showed that it was due to absorption of the tissues. 
A similar but smaller cavity was found on the canine on the 
distal aspect. A case in which the absorption was extensive is 
shown in fig. 541. Here, in a man- 
dibular canine, the tooth tissue with 
the exception of that around the 
pulp canal had been lost by the pro- 
cess of absorption. There is no 
doubt that some of the cavities 
around the cervical region are pro- 
duced in this way and are not the 
result of caries. The pathology of 
the condition is not clear, but it is 
reasonable to think that the condi- 
tion is due to inflammatory reaction 
in the periodontal membrane. 

Signs and Symptoms.—Slight 
tenderness during mastication, with 
pulp pain from thermal changes . 
(owing to exposure of the cemen- 
tum), are the chief symptoms. In 
cases due to ligatures or elastic bands, 
the gum shows signs of inflammation and pus can usually be 
squeezed up round the neck of the tooth. There is pain to 
thermal changes. In. cases due to pressure from mastication there is 
extreme tenderness, the gum is swollen and congested and the 
tooth is tender to pressure. | 


Fia. 540. 


| Fie. 541. 
(From Trans. Odonto. Soc.) 


ie 
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When a pocket exists and the occluding surfaces are in contact, 
the tags of gum on the labial and palatal aspects of the approximal 
space appear slightly congested, but the recession from the space 
is, in many cases, only slightly marked. The patient complains 
of slight discomfort from food becoming wedged between the 
teeth and, if there is pain to thermal changes, an examination 


‘' 


with a suitable probe will show a considerable destruction of ; 


periodontal membrane and bone, the root of the tooth being 
frequently denuded to the extent of at least half its length. 

When a pocket occurs between the maxillary molars there is 
often a tender area over the region of the malar bone. 

The diagnosis presents little difficulty. An inflamed condition 
of the gum ; slight tenderness on percussion and pain on touching 
the exposed cement are sufficient evidence. Care must, -how- 
ever, be taken to exclude pulp irritation from other causes. fe 

-Treatment.—In cases arising from ligatures, elastic bands, 
calculus, etc., the cause must necessarily be removed. The socket 
_ is then syringed with a suitable antiseptic (hydrogen peroxide, 


2 vols.) and the ulcerated surface treated with some mild : 


escharotic, such as trichloracetic acid (25 per cent. solution). 

In cases due to pressure from mastication, careful contour 
fillings must be made in the approximal surfaces of the teeth 
and the exposed cementum treated with nitrate of silver. When 
the periodontitis is traceable to the lodgment of food solely, and is not 
due to pressure from mastication, the approximal space should be 
syringed and the surface of the gum cauterised with nitrate of 


silver. This drug will serve a double purpose, namely, reduce _ 


the sensitiveness of the cementum and at the same time promote 
the formation of healthy granulations in the approximal space. 
The application by the patient of tincture of iodine every day-for 
a week will result in the disappearance of the pocket and the 


formation of a space which can be easily kept free from food 


debris. . . 
| (3) General Periodontitis. “ 


Acute.—In this condition the morbid process involves several 


or many teeth as well as the adjacent periosteum of bone. A 


general inflammation of the: whole alveolar periosteum has 
therefore to be dealt with. The condition.may have its origin 
in the periodontal membrane or in the muco-periosteum. The 
teeth become loose and sensitive to touch. The muco-periosteum 
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is swollen, deeply congested and painful to pressure. ‘The in- 
flammation may resolve, but suppuration is very likely to occur 
unless prompt measures are taken to relieve the congestion. If 
suppuration occurs, the periosteum becomes separated from the 
bone, with the result that necrosis supervenes. The inflammation 
occasionally passes into a chronic form. 

- Causes.—The causes of acute general periodontitis are the 
same as those which may cause necrosis of the jaws (see Chapter 
XXX); as to whether the condition goes on to cause necrosis 
- depends on the intensity with which those causes act and the 
resistance of the individual. Such causes are: exposure to the 
fumes of phosphorus, overdosage with drugs such as mercury or | 
bismuth, and infection with syphilis. Very slight trauma during 
the lowered resistance of acute specific fevers may also cause it 
and, in addition, it occurs during scurvy, and as a result of severe 
trauma injuring several teeth and in acute exacerbations during 
the course of parodontal disease. 3 

Signs and Symptoms.—The local signs and symptoms are 
similar to those of the local form, except that several teeth are 
involved in the process. Pain of a dull, gnawing character is 
present, and there will be general symptoms of pyrexia. Sup- 
puration, if it occurs, is usually ushered in by a well-marked rigor, 
and the local pain becomes of a throbbing character. 

-- Treatment. Local—The application of fomentations with 
incisions for drainage if necessary. The mouth should be kept 
as clean as possible. 

The general treatment will depend upon the cause. The 
bowels should be kept open in all cases. If the inflammation 
shows a tendency to suppurate, free incisions must be made 
down to the bone, followed by the constant use of fomentations. 
Cases due to a specific cause call for the general treatment of 
that condition. | 

Chronic.—Chronic periodontitis occurs in people of a gouty 
or rheumatic diathesis, in people suffering from malaria or 
syphilis, and after influenza ; in addition, there is reason to believe 
that the periodontal membrane may be affected by toxins circu- 
lating in the blood-stream. Occasionally there is a thickening 
of the cementum on the teeth with no evidence of infection from 
the gingival margin. The following case illustrates this condition : 
A female aged thirty-five complained of indefinite pains about the 
head and a general feeling of ill-health. There was a history of 
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nasal trouble. The gums were perfectly normal and there were 
no signs of infection around the necks of the teeth. On per- 
cussion several of the teeth were tender. Radiograms showed 
a definite thickening of the roots of the teeth, more especially 
the premolars and molars. Several of the teeth were removed 
with no relief to the general symptoms. The nasal condition 
was treated and relieved. Signs of chronic arthritis subsequently 
developed and further radiograms showed an increase in the 
cementum of the remaining teeth. The chronic periodontitis 
would here seem to: be due to a cause acting through the blood- 
stream. 

In other casés presenting little or no gingivitis and only vague 
clinical symptoms radiograms may show that absorption of the 
roots of the teeth is going on in the majority or all of the teeth, 
actively in some and intermittently in others ; no local cause can 
be found for the condition, it may be one eens through the 

 blood-stream. 

Signs and Symptoms.—Except that they are more generalised 
these are similar to those which occur when the affection is local. 

Treatment.—This is dependent on the cause : if due to syphilis, 
antisyphilitic treatment is indicated, while cases of gouty or 
rheumatic origin call for the general treatment of those affections. 
Regularity of the bowels should be attended to and. tonics 
administered as required. a 


(B) REGRESSIVE CHANGES. 


The periodontal membrane of elderly persons is at times 
subject to regressive changes of a fibroid character,! which may 
also occur in persons of less mature years. The normal elements 
of the parts are replaced by fibrous tissue which is grouped 
together in bundles enclosing areolar spaces (fig. 542). The 
adjacent bone shows signs of atrophy and the gingival tissue in 
the immediate neighbourhood also shares in the changes by 


_ becoming less vascular and more fibroid in character. 


/ A 
/ 
“3 


(C) NECROSIS OF THE TEETH. 


A tooth derives its nutritional supply from two sources, 
namely, the pulp and the periodontal membrane. When the death 


1 A. Hopewell-Smith, Dental Cosmos, xlvi, 261. 
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of the pulp alone occurs, necrosis of the dentine takes place. From a 
clinical point of view, this is unimportant and does not give 
rise to any symptoms if the canal is properly treated. When, in 
addition to death of the pulp, the periodontal membrane becomes 


ahaa 


Fic. 542.—Transverse section of fibrosis of the periodontal membrane, in situ. 
x 50. (d) dentine; (c) cementum ; (a) alveolar bone ; (m) fibroid period- 
ontal membrane ; devoid of cellular elements and vascular and nervous 
systems. (A. Hopewell-Smith.) (From Dental Cosmos.) 


- 


separated from the cementum, partial or complete necrosis of | 
the tooth takes place. Partial necrosis of the cementum is common 
and is generally the result of suppurative periodontitis. When 
there is complete necrosis of the cementum, the tooth becomes a 
foreign body. 


(D) GRANULOMATA. 


This is the term used to describe those masses of tissue often 
seen in connection with teeth which have been the seat of chronic 
periodontitis. They occur commonly at the apices of permanent 
teeth (fig. 543) which are pulpless and in which the infection has 


_ travelled through the apical foramina into the periapical tissues. 
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Occasionally they are found having origin from the lateral aspect 
of a tooth (fig. 544); when this is so, infection has sometimes 


Fiac. 543. , 


stimulated their growth there by finding its exit through 
some aberrant opening connecting the pulp canal with the perio- 


Fie. 544.—Granuloma on lateral aspect of a tooth. — ag | 


~ 


(E. 8.) 


dontal membrane (see fig. 545). They occur also on teeth 
with live pulps and are then apparently caused by irritation 
_ derived from infection in a parodontal pocket which gives rise to 


DISEASES OF THE PERIODONTAL MEMBRANE 491 


them in a manner similar to when they occur at the apices of teeth. 


Fie. 545.—Granuloma with much epithelial proliferation and. becoming cystic in 
' centre formed at end of aberrant (pathological) opening into the pulp canal. 


(E.S.) (From Brit. Dent. Journ.) 


Fie. 546.—Granuloma on Fia. Set aanlowa on 
deciduous tooth. (E. S.) deciduous tooth. (E. S.) 


(Now i in mp collection of the Royal College of Surgeons of England.) 
(From Proc. Roy. Soc. M ed.) 


They also occur on deciduous teeth (figs. 546 and 547) ; they were 
first recorded on such teeth in 1922,1 when one showed sections of 
1 Proc. Roy. Soc. Med. (Odonto. Sec.), 1922, 15, 56. (E. S.) 
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them, and again in 1927, when one showed many other sections 


and specimens ; their appearance on the deciduous teeth is rare 
because the short time that these teeth are present in the mouth 
does not give much time for their formation, and, moreover, as 
the roots of the deciduous teeth become absorbed they may be- 
come separated from their source of origin and so pass unnoticed 
when the teeth are extracted. 

Structure.—In structure and nature they nearly all consist of 


Fra. 548.—Small chronic abscess sac from apex of a pulpless tooth. 
There is no epithelial proliferation init. (E. 8S.) 


masses of infected granulation tissue with more or less epithelial 
proliferation, and vary according to their age and according to 
the age of the individual ; but rarely the mass is found to consist 


simply of a chronic abscess sac and have no epithelial proliferation 


(fig. 548). 

A recently formed granuloma usually consists of a mass of 
granulation tissue with a considerable amount of infection 
present, and an enormous number of inflammatory (plasma) 
cells infiltrating it (fig. 549). Ramifying throughout its struc- 
ture are columns and processes of epithelial cells also infiltrated 
with inflammatory cells, and these latter often render the 
detection of the epithelial elements difficult. 


1 Proc. Roy. Sec. Med, (Odonto. Sec.). 1927. 20, 67. (EH. 8.) 
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Fic. 549.—A granuloma of the periodontal membrane. (From ‘ The Histology 
and Patho-histology of the Teeth,’ A. Hopewell-Smith. ) 


Dentine 


Epithelium 


a Fra: 550.—Photomicrograph of section of granuloma on deciduous tooth in situ. 
(E. 8.) (From Proc. Roy. Soc. Med.) 


, saet a 
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Fic. 551.—Photomicrograph of a granuloma stained with Mallory’s phospho- 1 
tungstic acid hematoxylin method to bring out the fibrous part of the 
tissue. Note the strong fibrous capsule. The inner part of the granuloma 
shows centres where necrosis has taken place. (Thoma.) (From Dental 


Cosmos.) 


In all cases bone has been lost by a process of rarefying 
osteitis in order to accommodate the new mass, and often areas 


: 
| 
: 
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Fic. 552.—Section of part of an epithelial granuloma; c is placed in central 
cleft. A, trabecule of epithelial reticulum, central. cells degenerating ; 
B, mesoblastic tissue. (Turner.) 
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of degeneration or necrosis may be seen in the soft tissues 
(figs. 550, 551, and 552). 

A granuloma of long standing is very similar, But presents 
a much more fibrosed matrix and on occasions a fibrous capsule. 

In a granuloma on a deciduous tooth (i.e. from a young 
individual) the general structure is of the same nature as that of 
a recently formed granuloma, but the epithelial proliferation is 
usually more exuberant and ramifies over wider areas ; this is 
because at this age the jaws and teeth are actively growing and 
developing, the environment is more vascular, and the epithelial 
cells younger and therefore more vigorous. In a granuloma on 
a tooth of a person aged—say fifty, the epithelial growth in it is 
derived from ‘rests’ of Malassez which have been lying dormant 
and inactive for perhaps forty years; one might therefore 
reasonably expect epithelial growth to be more exuberant in a 
granuloma on a deciduous tooth considéring the youth of the 
cells of origin and the greater vascularity around them. 

- Occasionally what appears clinically as a granuloma is, on 
microscopical examination, shown to be the sac of a small chronic 
abscess and no epithelial cells may be found (fig. 548). Nearly 
all granulomata have some epithelial proliferation present in 
them. 

_ In two specimens described by Romer, granulation tissue had 
-found’its way into the root canals, and only in that situation was 
he able to demonstrate epithelial remnants. — | 

Areas of mucous tissue have also been described in granu- 
lomata. By some people, the fact that a granuloma is present is — 
looked on as indicating that the tissues have reacted strongly 
in their attempt to localise and shut off the infection, and though 
this may be so it does not alter the fact that there is no escape 
for the products of bacterial growth from them save through 
the general circulation. The infecting organisms are usually 
streptococci, commonly the Streptococcus viridans, occasionally 
accompanied by staphylococci ; ogeasonellss also hemolytic 
streptococci may be present. 

The epithelial granuloma is the first stage in the development 
of a dental cyst, and in many cases where granulomata are cut for 
microscopical examination small cysts are found to be present. 

It is quite possible that some of the varieties of malignant 
neoplasms met with in the jaws originate in the periodontal mem- 
brane and the epithelium it contains. In a case recorded by 
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Oakley Coles! of a mandibular permanent second molar which 
had been the seat of chronic periodontitis, the structure of the 
small growth removed with the teeth was identical in character 
with a round-celled sarcoma. Hopewell-Smith ? has also described 
cases of a similar nature. 


(E) ANCHYLOSIS OF THE TEETH TO THE JAWS. 


Anchylosis of the teeth to the jaws may occur, but-it is rare. 
The pathological changes which produce this condition between 
the teeth and the alveolar process are similar to those occurring 
in joints in other parts of the body. An interesting case came 
under the notice of E. Lloyd-Williams. The patient was a man 


Fic. 553. (From Trans. Odonto. Soc.) 


suffering from suppuration, and a maxillary molar and premolar 
were removed with large masses of bone attached to them. 
Examination of the specimens showed them to be examples 
of anchylosis of teeth to bone. The molar is shown in fig. 553, 
while a section of the premolar is seen in fig. 554. Jt will be 
noticed that the tooth and bone are intimately connected. An 
interesting case of anchylosis to the jaw of a retained deciduous 
molar in a man aged forty is described by O. Amoedo.® | 

Anchylosis also occurs occasionally in teeth which remain 
unerupted in the jaws (see fig. 555); areas of the absorption of 


1 Trans. Odonto. Soc., xi, 115. : 2 Brit. Dent. Journ., xvi, 578. 
3 Brit. Dent. Journ., xvi, 249. 
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enamel, dentine, or cementum are not very rare on such teeth, 
and occasionally one finds that the lost tissue has been replaced 
by bone in direct connection with adjacent skeletal bone. 


Fie. 554. (From Trans. Odonto. Soc.) 


Fic. 555.—Unerupted 


maxillary canine 
from an _ adult, 
absorption of 
enamel has been 
followed by bony 
anchylosis. (Lon- 
don Hospital 
Dental Museum.) 
(Ei. S.)° 


More recently G. B. Pritchard 1 has investigated the anchylosis 
of teeth, and describes two conditions under which it may occur : 


Fic. 556.—Anchylosis by Exostosis in mandibular left premolar and molar 
region, showing external and cut surfaces x 2. The external surface is 
rough; the cut surface shows a mass of bone obliterating the root 
bifurcation of the molar and uniting it to the premolar. 


(G. B. Pritchard.) (From Brit. Dent. Journ.) 


both are associated .with chronic infection. 


One he describes 


as Anchylosis by Hxostosis ; this occurs in pulpless teeth where 
1 Brit. Dent. Journ., 1930, March 15; 1937, Lxiii, 13. 


- 
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apparently toxic irritation stimulates excess formation of 
cementum ; there is a similar thickening of adjacent bone till the 


Fie. 557.—Section of molar root bifurcation shown in fig. 556 x 25, showing 


intermittent union of bone and cementum at C and C,. The union from 


C, and C3 to the apices is continuous. (G. B. Pritchard.) (From Brit. 
Dent. Journ.) 


So, 


Fie. 558.—Anchylosis by Inostosis in unerupted mandibular right third 
molar, middle-aged male. (G. B. Pritchard.) (From Brit. Dent. J ourn.) 


two tissues meet and coalesce. The infection causes the separa- 
tion of the bone at a distance from its tooth nucleus so that 
it dies and tends to be exfoliated, still in calcific union with 


\ 


- 
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the tooth (figs. 556 and 557). The second type, described as ~ 
Anchylosis by Inostosis, seems to occur with unerupted or partly 
erupted teeth, chiefly mandibular third molars, in middle-aged 
people, and to be associated with the overlying gum flap or the 


Fie. 559.—Section of molar shown in fig. 558 x 50. A, pulp; B,, B,, Bs, 
' lacunar absorption approaching odontogenetic zone; C, bone; D, den- 
tine of root. (G. B. Pritchard.) (From Brit. Dent. Journ.) 


follicle. Caries may or may not be present and is apparently 
irrelevant. Lacunar absorption takes place on the external 
aspect of the tooth of enamel, dentine or cementum or all of these 
tissues, followed by the production of new bone in continuity 
with them and the skeletal bone (figs. 558 and 559 and fig. 555). 


CHAPTER XVI 
Diseases of the Gums and Adjacent Mucous Membrane. 


General Hyperplasia of the Gums—Guingivitis—Stomatitis—Leuco- 
plakia —Pemphigus — Purpura — Myelogenous Leukemia — 
Scurvy—Perforating Ulcer—Tubercle—Syphilitic Lesions— 
Periarteritis Nodosa—Aneurism—Discolorations and Pig- 
mentations—Neoplasms. 


(A) GENERAL HYPERPLASIA OF THE GUMS. 


Tuts disease has heretofore been called ‘hypertrophy of the 
gums.’ 

In its pathological sense hypertrophy means an increase in 
size due to the increased size of individual cells (but not to an 


Fic. 560.—F. S., aged nine years (maxilla). 


increase in the number of cells), such, for instance, as is believed 
to occur in the uterus during pregnancy. 

In the disease under consideration there is a considerable 
increase in the number of cells, chiefly fibroblasts, though the 
epithelial covering is, apart from its increased extent, normal. 


— Or la 
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The nomenclature of the disease therefore needs recon- 
sideration and, as hyperplasia means ‘ overgrowth of a part due 


Fia. 561.—F. S., aged nine years (mandible). 


to a multiplication of its elements,’ there can be no doubt that 
this term more correctly describes the condition. 

Hyperplasia of the gums consists in a general overgrowth of 
that portion of the gums which covers the alveolar process. 


Fie. 562.—T. S., aged seven years (maxilla). (Lancet, 1897.) 


Typical examples of this disease are represented in figs. 560 to 563, 
which show the mouths of two brothers, aged seven and nine 
respectively. In a younger brother seen five years later at the 
age of six a similar condition was found, the thickening, according. 
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to the father’s statement, having begun as the teeth erupted. 
The hyperplasic gum in all three cases was normal in colour, of 
a dense fibrous character, and was more marked in the front of 
the mouth. ‘The mouths were clean and there was no tendency 
to bleed and no discharge. The boys were intelligent and there 
were no lesions discoverable elsewhere. The parents and the two 
sisters were free from any abnormality of the gums. 

The hyperplasia of the gums would seem to start with the 
eruption of the teeth. Ina case quoted by Erichsen, the affection 
showed itself at the age of seven months, during the eruption of 
the incisors, and in another case, quoted by Heath, the swelling 


Fic. 563.—T. 8., aged seven years (mandible). 


of the gums commenced at two years of age with the eruption 
of the deciduous molars. | 

In a case, recorded by D. Perkoff! and seen by one of us, 
which commenced in childhood, only a few of the permanent 
teeth had ever erupted, though radiograms showed that all were 
present except the mandibular third molars, which were con- 
genitally absent; the disease had started in early childhood, 
there had been no history of eruption of deciduous teeth at all. 

In his inquiry concerning this disease and its bibliography 
Perkoff produced some evidence that hyperpituitarism was very 
likely a causative factor, particularly in those recorded cases 
(six including his own) which showed excessive hairiness. It is 
known that the anterior lobe of the pituitary gland is concerned 


1 Lancet, 1929, i, 1294. 
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with the growth of the skeleton, skin, and soft tissues, and on 
embryological grounds there is the evidence that the anterior 
lobe is in close relation with the buccal cavity in that it is de- 
veloped from the buccal epiblast as a tubular prolongation ; it 
soon, however, loses all connection with it. 

If left untreated, the hyperplasia increases, and in time the 
teeth become completely hidden or their eruption may be 
prevented. 

W. W. James has recorded ! a case where hyperplasia of the 
fibrous tissue of the gingival muco-periosteum occurred with the 
eruption of each tooth of the deciduous and permanent dentitions. 

In a case under the writer’s observation for seven years a girl 
first showed the condition appearing at seven years on the left 
side of both maxilla and mandible, the gingival crest ultimately 
reaching the level of the molar occlusal surfaces ; in the course 
of a year or so the right side became similarly affected, and later 
the incisor regions. After the removal of the redundant gum 
there was no recurrence for four years, after which the patient 
was lost sight of. There was no excessive hairiness or other 
abnormality found in this case. 

Mirolli ? records two cases of marked hyperplasia of the gums, 
in a male aged 28 and his aunt aged 70; they were members of 
a family in which 12-out of 29 members were so affected in varying 

degrees. In none did the affection show itself till the second 
- dentition. Mirolli was inclined to believe that some defect in 
the hypophysis was the probable cause, and this view was 
supported by the acromegalic appearance of the aunt. 

On microscopical examination the structure is apparently 
that of a diffuse fibroma, but masses of inflammatory cells occur 
here and there, probably owing their origin partly to the trauma 
of mastication, and partly to the fact that the enormously in- 
creased depth of the gingival troughs creates much greater stag- 
nation areas with corresponding increased irritation from their 
contents, which irritation, however, varies with the degree of 
infection present. The increase in size has also been thought 
to be brought about by lymphatic stasis following on infection. 

A microscopical examination made by C. 8. Tomes of one of 
Heath’s cases showed that ‘ the growth closely resembled that of 
the small polypi which are sometimes found occupying the cavity 


1 Lancet, 1919, July 26. 
2 Arch. Ital. di Chir., 1931, June, 401. 
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of the carious teeth; it was true hypertrophy (as then called) 
of the gum, and chiefly of the fibrous portion. It sprang from the 
periosteum round the neck of the tooth just within the margin 
of the alveoli. From this point emanated a dense stroma of 
interlacing fibres, covered by a thin mucous and epithelial layer.’ 

In many of the accounts given of the disease, the gums are 
described as being darker than the normal, and as bleeding freely 
at the lightest touch. This condition of the gums is due to 
inflammatory reaction in the hyperplasic tissue from sepsis in 
the spaces between the teeth and gums. 


Fig. 564. 


The combination of hyperplasia of the gums with superadded 
inflammatory reaction may give rise to a most distressing con- 
dition, of which the following case, recorded by Heath,! is a 
typical example. The patient was a man aged 26; four years 
before being seen he had consulted a surgeon, who excised the 
gum excess of both jaws and afforded considerable relief to the 
patient. Three months later the growth had recommenced, and, 
although it had made steady progress for three years, the patient 
sought no further advice. On admission to hospital, the external 
deformity was well marked, and, on opening the mouth, the gums 
of both jaws were seen to be enormously enlarged, most of the 
teeth being loose and displaced (fig. 564). The palate at a cursory 
glance had the appearance of a cleft palate, but this was due to 
the fact that the hyperplasic gum on either side covered the palate 
almost to the median line. 


1 Brit. Med. Journ., 1897, i, 1073. and Lancet, 1897. 
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A microscopical examination of the hyperplasic tissue showed 
that the mucous membrane covering the growth was healthy, 
the bulk of it being composed of delicate bundles of wavy fibrous 
tissue which interlaced. Between the bundles were numerous 
cells, in some places forming large clusters. Numerous vessels 
were scattered through the growth. 

A case exhibiting another clinical variety of hyperplasia of the 
gums is shown in fig. 565. In this variety the surface of the gum 


Fie. 565. (From Trans. Odonto. Soc.) 


is nodular and uneven instead of being smooth. This patient, a 
man aged 43, was under the care of Montagu Hopson.! Two of 
his children also showed slight hyperplasia of the gums. 

Hyperplasia of the gums is at times correlated with abnor- 
malities of other tissues. In three cases recorded by Murray,? 
which occurred in three children (two girls and a boy), the con- 
dition was associated with molluscum fibrosum and defective 
mentality. 

In the well-known case of Julia Pastrana (fig. 566) hyperplasia 
of the alveolar process and overlying soft tissues was accompanied 
by excessive development of the hair. A similar condition existed 
in a girl, Krao, from Laos in Burmah, aged seven years, men- 
tioned by Parreidt.2 The enlarged gums were accompanied by 
a well-developed growth of hair on the body. It is possible that 
some of the earlier cases of absence of teeth associated with 
excessive hairiness may have been of this nature. 


1 Trans. Odonto. Soc., xxxii, 36. 
2 Med. Chir. Trans., lvi. 
° Deutsche Monatsschrift fiir Zahnheilkunde, 1886, Jahrgang iv, H. 2. 
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Treatment.—Microscopical sections demonstrate that the 
hyperplasic gum springs from the alveolar bone. In treatment, 
therefore, it may be necessary to remove the affected alveolar 
process as well as the excess of gum, as there is a possibility that 
the trouble may recur if the gum only is removed. 


Fie. 566.—Julia Pastrana. From a photograph in the 
possession of the Anthropological Institute, London. 


(B) REACTION OF THE GUMS AND ADJACENT MUCOUS 
MEMBRANE TO INJURY—INFLAMMATION. 


A general inflammation of the mucous tissue of the mouth is 
called ‘ stomatitis,’ but when the inflammation 1 is limited to the 
gums it is termed ‘ gingivitis.’ 

In this chapter they are dealt with as separate entities ; this 
is done partly to impress on the student that they may 6 SO. 
But in certain cases, ulcerative gingivitis for example, though 


confined to the gums when first seen, it may by extension of the — 


process become a stomatitis within relatively few hours. 
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GINGIVITIS. 


This condition may be general, or may be limited to the gum 
margin— marginal gingivitis.’ 

Marginal gingivitis is a common affection, and, if not treated, 
is the forerunner of parodontal disease. 

Pathology.—In a mouth that is functional, the constant 
friction of efficient mastication and the friction of the mucous 
membrane of the cheeks and lips against the gum margins, 
assisted no doubt by the free flow of ‘ currents of saliva,’ remove 
all debris, and keep the gingival margins in a healthy condition. — 
Abnormal conditions, such as mouth-breathing, and functionless 
teeth, lead to the accumulation of food debris, etc., at the gingival 
margin; the material thus lodged undergoes fermentative and 
putrefactive changes, the soft tissue is injured, and inflammatory 
reaction follows. Such a condition is well marked in ‘ mouth- 
breathers.’ If the mouth of a child suffering from nasal obstruc- 
tion be examined, a marginal gingivitis will be found around the 
anterior maxillary and mandibular teeth—indeed, anterior mar- 
ginal gingivitis in a child is almost pathognomonic of mouth 
breathing ; while the gingival margin at the posterior part of the 
mouth will be found quite healthy, provided that the function of 
mastication is properly performed. In a ‘ mouth-breather,’ the 
natural friction of the lips against the gums is, to a great extent, 
in abeyance, with the result that the debris around the teeth is 
_ not removed and a condition arises which causes injury to the 
gingival margin. The gingivitis, so often associated with many 
fevers, arises, partly at least, from a similar cause. The fevers-fre- 
quently bring ahout a condition which induces ‘ mouth-breathing ’ 
and, a ‘slop’ diet being necessary, the ordinary functions of the 
mouth are not performed, and food naturally collects at the 
gingival margins. } . 

The possibility of a dietary deficiency of vitamin C must always 
be considered in conjunction with or in the absence of other causes. 

Although gingivitis is generally the direct result of lodgment 
of food debris, etc., it may also arise from the formation of toxic 
material at the gingival margin ; notably is this so when mercury 
is being taken and there is coincident gingival sepsis. 

It has been shown by Turner and Drew: that in cases of 
chronic gingivitis bacteria are invariably present. These authors 

1 Proc, Roy. Soc. Med. (Odonto. Sec.), xii, 7. 
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found diphtheroids (fig. 567), streptococci and staphylococci. In 
one case a spore-bearing bacillus was present. In gum infections 
they found an entire absence of phagocytosis on the part of the 
tissues. 

Varieties —The inflammation is usually catarrhal in character. 
It may become purulent, while in certain patients there is a tendency 


Fie. 567.—Section of gum showing diphtheroid infection. 
(Turner and Drew.) (From Proc. Roy. Soc. Med. (Odonto. Sec.). 


to hyperplasia ; large tags of tissue are formed between the inter- 
spaces of the teeth, and the gum encroaches upon the surface of 
the teeth, which become partly hidden. This form is usually — 
designated ‘ chronic hyperplasic gingivitis ’ (fig. 568). The so-called 
‘polypus of the gum’ is a localised chronic hyperplasic gingivitis. 
Causes.—(i) Local.—Mechanical irritants, such as the accumu- 
lation of calculus and food debris at the necks of the teeth ; 
overhanging edges of fillings and badly adjusted crowns; the 
injudicious use of clamps, ligatures, etc., and chemical irritants. 
_ (ii) General_—The prolonged administration of metals, such 
as mercury, arsenic, bismuth or such a drug as belladonna (which 


= 
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lessens the salivary flow). Marginal gingivitis is a frequent accom- 
paniment of certain general diseases, such as diabetes, nephritis, and 
_ the possibility of vitamin C deficiency must always be considered. 

Signs and Symptoms.—In the acute cases the free margins of 
the gums are red and painful and bleed freely with the lightest 
touch. Slight pressure will cause a thick creamy discharge to 
exude around the necks of the teeth. 

In chronic cases—such as chronic hyperplasic gingivitis— 
dependent on the chronicity of the process the gum is often — 
almost normal in colour, usually there is a crescentic deposit of 
calculus under the free edge of the gum on the labial aspect 


= Fia. 568. 


which may show through the overlying gum as a dark line; 
infection is always present in greater or less degree in this 
abnormal gingival trough. 4 
Treatment.—The treatment of gingivitis is to remove the cause 
if possible. When ‘ mouth-breathing ’ is the cause, it consists first 
in the restoration of nasal breathing. For this purpose removal 
of the nasal obstruction alone is not sufficient, as once the habit 
of mouth-breathing has been acquired it is not easily lost ; even 
when nasal patency is restored it is found that many people, 
who in childhood have been treated for nasal obstruction, persist 
in the habit of mouth-breathing when asleep, and this may 
persist through the greater part of their lives and maintains an 
otherwise unexplainable and very intractable anterior gingivitis. 
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It is necessary, therefore, that some form of oral shield be worn at 
night after nasal patency has been restored in order that this 
habit may be eradicated (see p. 253). In addition, any deposit of 
calculus must be removed and the deep gingival troughs irrigated 
with some mild antiseptic lotion, and astringents such as tannic 
acid or copper sulphate applied. In due course, when inflam- 
matory oedema has entirely disappeared, it is often found that the 
fibrosis which always occurs with chronic inflammatory processes 
has produced a permanent increase or hyperplasia of the gum so 
that the gingival troughs are still very much deeper than normal 
and constitute stagnation areas, and in order to reduce them to 
their normal depth it may be necessary to remove the redundant 
masses surgically by doing an anterior gingivectomy. ‘This can 
readily be done under local anzsthesia with such an instrument 
as a sharp, large spoon excavator or a small knife; the gum is 
removed along a line festooned to the necks of the teeth and the 
raw edges epithelialise over in a few days if kept clean (for details 
see p. 643). 

In cases in which vitamin C deficiency may be Enacted the 
vitamin in the form of ascorbic acid may be administered ! in 
doses of 300 mg. per day till a urine test (of 5 mg. per 100 ml. of 
urine) shows that saturation point has been reached. 

Acute streptococcal gingivitis is not common; it is an tactarieed 
by the appearance of a bright red line around the gingival margins. 
According to A. Bulleid, cultures from gum tissue invariably show 
a fine growth of streptococcus, usually of the viridans group ; 
gum smears have nothing very characteristic about them, but 
show many active polymorphs and an increase in fuso-spirochetal 
and cocco-bacillary flora. Treatment consists of the maintenance 
of as high a state of oral hygiene as is compatible with the 
severity of the oral symptoms present, the avoidance of operative 
interference in the acute stage and the use of drugs of the 
sulphanilamide group (see p. £56) as indicated. 

Lead Poisoning in Relation to the Gum Margins.—Lead naa 
be absorbed into the system via the respiratory tract, skin or 
alimentary tract ; of these the respiratory tract is by far the most 
important. 

After its absorption lead appears in the blood as a dibasic 
phosphate ; most of this is ultimately deposited in the bones as 
the rather insoluble tribasic phosphate, and over 90 per cent. of 

1 See H. Gordon Campbell and R. P. Cook, Brit. Med. Journ., 1941, i, 360. 
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the lead stored in the body may be stored in the bones; minute 
quantities being excreted in the urine and feces. 

_ In chronic lead poisoning a blue or slate-coloured line often 
appears on the gums. This was first described by a Frenchman 


Fie. 569.—Drawing of section showing sub-epithelial position of lead line in gum. 
(By permission of Professor J. C. Aub and the Williams and Wilkins Co., 
: Baltimore.) 
named Grisolle in 1836, and later by an Englishman named 
Burton in 1840 and is often, though wrongly, called Burton’s 
line. It consists of fine granules in the form of a stippled line 
within the tissue of the gum about a millimetre from the gingival 
margin. It is more marked round teeth having infected gingival 
troughs and occasionally may be found on the mucosa of the 
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cheek opposite such teeth (fig. 569). The manner in which the 
line is formed is as follows: It is believed that the soluble lead 
salts in the circulation are precipitated at the gingival margins by 
free sulphuretted hydrogen, formed by micro-organisms in septic 
gingival troughs, as insoluble lead sulphide. The lead sulphide 
does not per se cause a gingivitis ; if there are no teeth there is no 
blue line ; a blue line, incidentally, may also be found round the 
anus. The line is more frequently seen on the mandibular gums 
than on the maxillary, and in the incisor region than in the molar. 
In addition to the blue line, lead poisoning usually presents other 
symptoms, such as colic and wrist-drop, the latter being due to 
paralysis of the extensor muscles of the wrist. In rare cases the 
blue line is present, but no other symptoms ; in such cases great 
care must be taken to eliminate all other possible causes. In | 
individuals who take diachylon to produce abortion the character- 
istic blue line on the gum is frequently present. 

It is of interest to note that lead may be deposited in a rather 
stable form in the calcifying tissues of the body in cases of chronic 
lead poisoning, and remain there permanently even after removal 
of the patient from all association with lead. But it is also a fact 
that pathological conditions such as hyperparathyroidism, or 
a mild acidosis, and certain drugs may set free lead stored in 
bones many years after all association with lead has ceased and 
cause a fresh attack of plumbism ; indeed, any condition which 
increases the blood calcium may similarly set free lead so stored 
and lead to the same result. 

P. R. Howe has recorded that lead may be found in the teeth 
in case of lead poisoning. In England, 8. G. Allen:has found 
it present in the teeth in the ratio of 57 parts per 1,000,000 in 
a case of chronic lead poisoning extending over ten years in a male 
aged 45 ; incidentally, as lead is deposited in calcified tissues only 
while they are calcifying this proves conclusively that calcifica- 
tion of the dental tissues is still continuing at this period of life. 
Lead has been found in the bones in cases of chronic lead poisoning 
in ratios of from 30-1 to 66-66 parts per 1,000,000. 

The blue line must be diagnosed from (i) a delicate line of blue 
at the margins of the gums and teeth, but not involving the 
gums, which occurs in persons exposed to white lead dust for a 
few hours. This line is merely lead sulphide deposited upon the 
gums and disappears on rinsing the mouth. 

(ii) A deposit under the margin of the gums, which is found 
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in persons who clean their teeth with charcoal or soot. Under 
these circumstances small particles may also be forced by the 
abrasive action of the tooth-brush bristles into the tissues and a 
permanent tattooing with carbon particles results. 

(iii) A deposit similar to (ii), occurring in miners and others 
exposed to carbon dust. | 

(iv) The line caused by a semilune of subgingival (serumal) 
calculus showing darkly through the hyperplasic gum of ‘ mouth- 
breathing ’ children, and seen chiefly around the maxillary incisors 
and canine teeth. 

(v) The line caused by copper and bismuth poisoning. (See 
pp. 527 and 5374.) ; 

Treatment consists in removing the patient from the unhealthy 
surroundings, when the line will generally disappear in three or 
four weeks, although in severe cases it may persist for a much 
longer period. Any marginal gingivitis or parodontal disease 
should receive the appropriate treatment indicated in the pages 
treating of those diseases. 

Chronic gingivitis is usually the result of local irritation. It 
is frequently seen in patients wearing artificial dentures, and is 
often due to want of cleanliness. The gums are slightly swollen 
and are red, congested, and painful. In some cases the palatal 
ruge become enlarged and pendulous and by overlapping add 
_ to the sepsis. A temporary abandonment of the denture and 
the use of astringent mouth-washes is sufficient to effect a cure. 
It may be necessary to excise redundant tissue. The general 
condition of the patient will need treatment. 

Artificial dentures in certain subjects, more especially those 
of a gouty or rheumatic diathesis, produce a peculiar tenderness 
of the gums, accompanied by an itching sensation, the patients 
stating that they can only get relief by removal of the dentures. 
Local applications are of little use, and the removal of the denture, 
except, of course, at meals, seems to be the only means of obtaining 
relief. 

A rare form of chronic inflammation of the gums has been 
described by Arkovy! under the name of ‘ gingivitis nudata.’ 
The disease usually has its seat in the roof of the mouth and 
spreads until it involves the interdental papille, or it may be 
limited to the latter. It appears at all stages of life and may 
continue for one or two years. With the naked eye it is difficult to 


1 Dental Cosmos, 1893, October. 
2L 
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locate the junction of the affected with the non-affected part, as the 
edges are not pronounced and the colour of the gums is unaltered. 
Histologically, there is an entire absence of the epithelial covering 
of the sub-mucous tissue, leaving the papillze exposed. 

The etiology is obscure: occasionally it may be traced to 
scalding. Dentures with rough surfaces, or which do not fit 
accurately, may contribute to the production of the disease. 
The symptoms are a feeling of ‘ continual burning with sensitive- 
ness of touch, especially during meal-times.’ 

Treatment should aim at restoring a layer of epithelium over 
the denuded sub-mucous tissue. All irritants, whether in the 
form of foods or otherwise, should be avoided. The foods taken 
must be of a mucilaginous and slippery character, and _ all 
medicaments must be administered in a similar condition. 

Ulcerative Gingivitis.—See p. 517. 

‘Polypus ’ of the Gum.—‘ Polypus’ of the gum is the name | 
given to a local inflammatory hyperplasia of that tissue caused 
by irritation. 

Etiology—tThis condition is generally found in connection 
with the sharp cervical edge of a carious cavity or root, or may 
be brought about by the presence of calculus. 

Appearances.—In character and microscopical appearance a 
polypus resembles inflamed gum tissue. The growth really starts 
as a simple inflammatory swelling of the gum ; this increases and 
becomes hyperplasic and pedunculated, and, if the cause is not 
removed, becomes so enlarged that it encroaches upon the cavity 
and eventually completely fills it. Should the hyperplasic tissue 
come in contact with the opposing teeth, ulceration will ensue 
and give rise to considerable pain. 

It may here be pointed out that the pathology of a ‘ polypus’” 
of the gum is identical with that of a fibrous epulis (see p. 948) ; 
each, at its commencement, is an inflammatory hyperplasia, but 
the ‘ polypus ’ usually occupies an interstitial cavity. 

The fibres of the pedicle of a ‘ polypus’ are often found to 
have their origin from the periodontal membrane, so that when 
a tooth, the interstitial cavity of which is occupied by a ‘ polypus,’ — 
is removed, the ‘ polypus’ comes away with the tooth, with its 
pedicle fibres still in continuity with their periodontal origin. 

_ The same is true of the fibrous epulis; its pedicle often has- 
origin from the periodontal membranes, so that on extraction of the 
tooth it comes away with its attachment unbroken (see fig. 940). 
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Diagnosis.—When the polypus occupies the cavity, care must 
be taken to diagnose it from a polypus of the pulp. The diagnosis 
is not difficult, as in one case the pedicle of the growth will be in 
connection with the pulp chamber, while in the other it can be 
traced to the gum or periodontal membrane between the teeth. 
The polypus of the pulp is not painful to the touch, whereas 
polypus of the gum is extremely painful to pressure. 

The treatment consists in removing the source of irritation, 
but, in addition, it is generally advisable to snip off the growth, 
or, if the growth is in connection with a cavity, it is better to 
remove the growth with the electric cautery or with a sharp spoon 
excavator after the injection nearby of a few minims of 2 per 
cent. novocaine solution. The filling of the cavity will remove 
the source of irritation so it will not recur. 


STOMATITIS. 


Catarrhal Stomatitis.—This form is generally associated with 
inflammation of the throat or nose, and probably arises from 
the same cause as catarrh of those parts. It is frequently seen 
in the course of the acute infective fevers and gastro-intestinal 
disturbances. 'The excessive use of tobacco, or too hot or too 
_ highly seasoned foods, may be cited as causes. 

Signs and Symptoms.—The serum from the congested mucous 
membrane filters into the sub-epithelial space. There is an 
increased production of surface epithelium and also of mucus. 
The mucus continues to accumulate and, with the serum, forms 
the peculiar sticky discharge seen in these cases. In more 
severe cases the epithelium may be detached in large masses, 
the sub-mucous tissue becomes greatly infiltrated with leuco- 
cytes and the whole mucosa swollen, giving rise to a purulent or 
muco-purulent condition. The margins of the gums become 
acutely inflamed and painful to the slightest touch. In the early 
stages the gums are dry, but this is soon followed by an excessive 
secretion. The portion of gum attached to the margin of the 
alveolar process is pale, while the reflection of the gum from this 
point on to the cheek will show the vessels to be congested. ‘The 
gums appear whitish and mottled, and pus is generally seen welling 
up from the sulci around the teeth. 

The mottled appearance of the gums is due to the fact that in 
inflammation the epithelium proliferates and appears whitish and 
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sodden, but through the friction which occurs between the gums 
and the cheeks the epithelium covering the papille of the gums 
is rubbed off and leaves reddish patches here and there. The 
breath is foetid, the patient has a sensation of heat and pain, 
and the taste is impaired. The tongue is furred, there is a loss 
of appetite, derangement of the bowels, and a feeling of malaise. 

Treatment.—The cause should, if possible, be removed, anti- 
septic and astringent mouth-washes should be used and the 
general condition of the patient treated by appropriate remedies. 

Follicular Stomatitis——This inflammation is similar to an 
ordinary herpetic eruption. A cluster of vesicles first appears ; 
the vesicles break down, coalesce and form a small circular and 
well-defined ulcer. This ulcer is surrounded by a zone of redness 
and is extremely painful. The ulcers are said to occur more 
frequently near the frenum of the lip, on the under surface of 
the tongue, and in the sulcus between the gums and the lip. The 
small round punched-out ulcers met with in the cheeks are 
probably a variety of this form. Follicular stomatitis occurs in 
adults less frequently than in children. It is often associated with 
gastro-intestinal disturbance. 

The. treatment consists in the application of an astringent 
solution, and, in intractable cases, the ulcers may be touched 
with a crystal of sulphate of copper or nitrate of silver. The 
general condition of the patient must also be treated. 

Aphthous Stomatitis—This form rarely occurs in adults. 
It is characterised by the formation of fibrinous deposits on and 
under the epithelium, and is considered by some authors to be 
contagious. It is frequently met with in rachitic and weakly 
children and is most common during the periods of dentition. 
In adults it occurs in those debilitated by illness, or may be asso- 
ciated with general inflammatory conditions. In women it occurs 
during menstruation, pregnancy, and during the puerperal period. 

Bacteriology Of ten cases of aphthous stomatitis examined 
by K. W. Goadby, there was present in six of them a strepto- 
coccus which had the characters of the Streptococcus fecalis, and 
not of the ordinary Streptococcus brevis of the mouth. 

Signs and Symptoms.—Small yellowish-white patches, slightly 
elevated and extremely sensitive, are present on the mucous 
membrane. ‘The patches are surrounded by a zone of inflamma- 
tion. They have a tendency to spread and coalesce, forming 
large patches. When not associated with any active general 
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disease, constitutional symptoms may be present, namely, slight 
elevation of temperature, thirst, and loss of appetite. 

T'reatment.—Locally, a mouth-wash of chlorate of potash 
should be used, and the mouth thoroughly cleansed after each 
meal. If the aphthz persist, they may be treated with nitrate 
of silver. The constitutional condition also requires attention. 

In cattle a form of aphthous stomatitis appears in an epidemic 
form and is commonly known as ‘ foot-and-mouth disease.’—It is 
communicable to man. In man it is an eruptive fever running 
a fixed and definite course, usually of eight or ten days, and is 
characterised by a vesicular eruption in the mouth, on the lips, 
gums, and tongue, as well as on the hands and feet. In the early 
stages of the disease there is a headache and loss of appetite, with a 
quickly rising temperature. Pustules appear in the mucous mem- 
branes of the mouth, more frequently on the lips and the tongue 
than on the hard palate and the throat. After a few days the 
pustules burst, leaving eroded spaces with greyish-yellow surface, 
which during the second week commence to heal. In the acute 
stage, the patient suffers from a sensation of heat and burning in 
the mouth, and the cervical and salivary glands swell, producing 
severe dysphagia. 

Details of two cases noted by Hobart Nixon ! are as follows :— 


In April, 1937, an auctioneer aged 24 consulted me casually for a ‘sore 
mouth.’ There was slight gingivitis, and there were three small bull the size 
of split peas in the buccal cavity ; the temperature was normal. The following 
day the bullz, which had become larger, were punctured by the teeth, and two 
fresh ones appeared; the temperature was 99-2° F. Next day there were 
numerous bulle and painful ulcers, and the temperature was 100-2° F.; but 
constitutional symptoms were surprisingly slight considering the filthy appearance 
of the mouth. The case was transferred to hospital, where the diagnosis of 
foot-and-mouth disease was confirmed. The Ministry of Agriculture were 
assisted in their investigations by Professor J. A: Nixon of Bristol, but up to 
date no trace of the infected cattle has been found. 

_ Comparison with a case reported ten years ago is interesting. The daughter 
of a local farmer had only slight signs in the mouth, but there were extensive 
lesions of the hands; examination of the cattle in the yard brought to light 
early ‘limping’ and ‘ slobbering,’ and the diagnosis in three of the beasts was soon 
confirmed by the Ministry officials, and an extensive epidemic efficiently controlled. 


Ulcerative Gingivitis—Ulcerative Stomatitis—Vincent’s Angina. 

— This condition is most frequently met with in children. It 

may prevail in an epidemic form in institutions, and to a certain 

extent has a seasonal incidence, being most prevalent in the first 
1 Brit. Med. Journ., 1937, 2, 139. 
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cold weather in autumn. Want of cleanliness, faulty hygienic 
surroundings, and general ill-health favour the development of 
the disease. It occurs also in adults ; a notable outbreak occurred 
among troops on the Western Front during the Great War, the 
outbreak reaching its peak in the autumn of 1918, when it was 
known by the name of ‘ trench mouth.’ 

In the early stages the gums are swollen and congested. The 
inflammation and ulceration commence at the free margin of 
the gums, these when ulcerated bleed readily and present a 
ragged margin of necrotic tissue (fig. 570), the infection spreads 
rapidly and may within twenty-four to forty-eight hours involve 
both jaws, and possibly extend to the hard palate and the floor 
of the mouth; the adjacent mucous surface of the cheek may 


Fie. 570. (From Dental Cosmos.) 


become attacked, possibly from contact, and in untreated cases_ 


the extension of the process may lead to extensive sloughing, 
necrosis of bone and loosening and loss of teeth, and even the 
death of the patient. 

The surfaces of the ulcers are covered with yellowish or 
greenish-yellow sloughs which readily become detached, exposing 
a freely bleeding surface ; the ulcerated surface may remain super- 
ficial or extend more SEA. and lead to exposure and ultimate 
necrosis of bone. The breath is very offensive and there is a 
rise of temperature from 100° to 103°; the lymphatic glands 
draining the area involved are enlarged. 

In children one occasionally finds one side of the mouth only 
is involved, and this may remain so possibly for a week or more, 
and then, as the condition clears up, it appears on the other side ; 
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children, in spite of the ulcerated condition, offensive breath, and 
rise of temperature, will not infrequently say that they feel quite 
well. When the disease occurs about the age that the deciduous 
teeth are normally shed these frequently become loosened and 
partly detached, so that they are an additional cause of irritation 
and the retention of discharge. There is strong evidence that 
the disease is communicable. 3 

The name of Vincent’s angina is applied rather to those cases 
presenting faucial lesions; these vary in type, some cases being 
relatively mild or diphtheroid, superficial and limited in extent, 
others being severe and of ulcero-membranous type in which the 
process extends more rapidly and deeply. 

Taylor and McKinstry! are of opinion that the primary 
lesion is in the gums, and that the throat, pharynx, etc., are 
infected from this source. 

Any condition which lowers the vitality of the individual may 
predispose to this disease ; such conditions may be environmental, 
such as prolonged and intense worry and anxiety or life under 
unsanitary and exposed conditions, or they may be of the nature 
of absence from the diet of antiscorbutic vitamins ; support is 
given to this latter view by D. Clewer,? who tabulated fifty cases 
as follows :— | 


Cases receiving no fresh vegetable ration ay Le £4 
vegetable ration once a week ... 
9 9 29 29 twice oe) 
” 99 ” 29 thrice 29 eee see 
¥ more than thrice a week 


99 3? 


m OO WwW be 


Bacteriology—tin this disease, the Bacillus fusiformis and 
Spirocheia dentium are always present in great numbers, living 
in symbiosis ; and observers who have examined such cases have 
generally come to the conclusion that the fusiform bacillus and 
the spirochete are the causative organisms. 

In the mild type the bacillus predominates, in the severe type 
the spirochete is ‘much more frequent and may even be present 
in greater numbers than the bacillus.’ 

R. Tunnicliff ? in an examination of freshly excised tonsils 
affected with Vincent’s angina found enormous numbers of 
B. fusiformis and spirochetes in the zone separating the external 
necrotic epithelium and the living tissue. The organisms were in- 
vading the normal tissue, the spirochetes being more abundant and 


1 Brit. Med. Journ., 1917, i, 421. 2 Brit. Dent. Journ., 1919, xl, 749. 
* Journ. Infect. Diseases, xxv, 132. 
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in advance of the bacilli. ‘In the line of advancing necrosis there 
appeared to be no association with cocci and bacilli, which were 
abundantly present in the exudate on the surface of the tonsils.’. 

Guezette + considers that ulcerative stomatitis is closely 
related to noma. The most constant feature in three cases he 
examined was the presence of a spirillum and a bacillus. The 
discharge from a case he injected into his own lip and found 
that the spirillum speedily disappeared whilst the associated 
streptococcus flourished freely. 

Treatment.2—Treatment should be local and general and along 
the following lines. As the disease is communicable, cases 
occurring in residential schools and such-like collections of 
individuals should be quarantined. While the temperature is 
raised the patient should be kept in bed, and food and drinking 
utensils should be sterilised after use. The bowels should be 
kept open. The surface of the ulcers should be cleaned with 
2 volume peroxide of hydrogen and strong tincture of iodine 
applied locally ; this should be followed by the application of 
chromic acid, in strength from 10 to 20 gr. to the ounce of water, 
used warm and dabbed on to the ulcerated surfaces by means 
of cotton wool swabs, and this may occasionally be alternated 
with warm carbolic acid lotion of 1 in 100 to 1 in 200 strength in 
saline, to act not only as an antiseptic but as an analgesic. 

Chlorate of potash may be used as a mouth-wash, gr. 10 to 
1 oz. of water, or may be given internally in 15 to 20 gr. 
doses for adults, and proportionately less for children*; its 
action * is believed to be due to nascent oxygen acting as a 
stimulant and antiseptic to the septic tissues by which it is easily 
decomposed ; moreover, as some of it is excreted in the saliva its 
action is kept local and therefore more constant. 

It is wiser not to remove loose or septic teeth at the acute 
stage of the disease, as one is thereby laying open fresh 


' 1 Archiv. de la Sci. Med., xxiii, No. 1. 
2 More recently the use of penicillin lozenges of 500 units, without any other 
preliminary treatment, has been found to give excellent results, not only in this, 
but in many other acute oral infections; the lozenges are allowed to dissolve 
slowly in the mouth, each one lasting up to two hours; pain is frequently absent 
after 24 hours use; after several days, scaling and other hygienic measures 
may also be undertaken. Similar results from the use of penicillin used intra- 
muscularly have also been obtained. 
age 


age + 12 
dose for the adult (except in the case of opium). 
4 This action of chlorate of potash is entirely denied by some pharmacologists. 
(E, 8.) 


3 Dosage for children under 12 years of age is usually that of the 
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paths for infection ; but if, in cases of partly absorbed deciduous 
teeth, they are so loose as to be partly detached and possibly 
exposing the successive teeth, it may be wiser to remove them, 
as they act as irritants and retain discharge. 

As arsenic is believed to be a specific for spirochetes, doses 
of 2-3 minims of liquor arsenicalis hydrochlor may also be given 
at this stage, or one of the organic preparations of arsenic such 
as stovarsol. 

If the mouth remains very offensive potassium permanganate, 
the official liquor diluted 1 in 50, may be used as a mouth-wash, 
being deodorant as well as antiseptic. Under the above treat- 
ment the acute stage is usually soon over, though it will often 
persist for a week or even longer, and be followed by a persistent 
chronic condition which requires careful hygienic treatment for 
’ the subsequent two or three weeks. 

As soon as the temperature is normal the patient should be 
up and out in the sunlight as much as possible, and a nourishing 
diet given, together with a tonic such as :— 


_ 


RY Quinine hydrochloridi re ras oe ee ere 
Liquor strychnine hydrochloridi Su Be ian ven AN Bid] 
Liquor arsenicalis hydrochloridi__... al it sotei Ae Ea) 
Magnesii sulphatis... om moe os 0 Blt SS 
Acidi hydrochloridi dil.’ 5 45 ae ey me | Cad 
Aquam ad si ; abe es * He sep ass 


(One tablespoonful to be taken three times a day af ter meals, adult dose.) 


In cases in which vitamin C deficiency may be suspected the 
vitamin in the form of ascorbic acid may be administered in 
doses of 300 mg. per day till a urine test (of 5 mg. per 100 ml. 
of urine) shows that saturation point has been reached. 

Following the view of the specificity of arsenic for spirocheetes, 
the intravenous administration of organic arsenic compounds has 
been successfully used by some practitioners. It is, of course, 
necessary to determine by microscopic film examination that 
spirochetes are among the organisms present before such a 
course of treatment is decided on. According to J. Carter, who 
has used this method extensively, remarkable results have been 
achieved by the intravenous administration of the trivalent 
arsenical compound Neoarsphenamine (N.A.B.) (synonyms: 
Neosalvarsan, Novarsenobillon, and Neokharsivan)—a condensa- 
tion product of formaldehyde sulphoxylate of sodium and 
salvarsan. 

Extreme caution must be rotted in its administration, 
bearing in mind the contra-indications to its use, 7.e. extensive 
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visceral disease (kidneys, spleen, liver, and lungs), cardio-vascular 
or cerebro-spinal affections, dermatoses, and known cases of 
hypersensitivity to arsphenamines. 

The technique of injection must be rigorously ‘adhered to, for 
N.A.B. undergoes oxidation fairly readily and forms products of 
high toxicity ; therefore, in charging a syringe for injection only 
cold water should be used previously distilled and sterilised ; 
undue mechanical shaking which introduces air bubbles, and thus 
favours oxidation, must also be avoided. 

The injection is usually introduced into the median basilic 
vein, and must be conducted slowly, otherwise much pain and 
shock will attend its administration, characterised by unpleasant 
effects such as headache, malaise, vomiting, rigors, or fainting 
attacks. The most important of the immediate toxic effects are 
the vaso-motor reactions which appear either during or within a 
few hours of the injection, 7.e. chill rigors, followed by pyrexia 
and headache, together with a fall in blood pressure ; this may be 
followed by urticaria. These reactions, although alarming, are 
seldom serious, for in the treatment of Vincent’s angina only one 
injection is given, seldom two, and then only in very stubborn 
and extremely bad cases. 

The amount used for an adult is 0-45 grm., and only 0-15— 
0-3 grm. for younger people. This gives excellent results, the 
majority without constitutional upsets. 

After about forty-eight hours (though this is somewhat — 
variable) considerable hyperemia of the oral tissues is noticed 
which persists for several days, the sloughs are then slowly 
separated accompanied with much salivation, and in the course 
of seven to ten days: complete Fepolutign takes place, the oral 
tissues returning to normal. 

It is most important that mouth-breathing, if present, should 
be corrected ; as long as it is present the condition is extremely 
difficult to aanyee 

During the Great War, and particularly towards the end, this 
disease was prevalent in epidemic form among troops. The local 
application of ipecacuanha and arsenic was much used in its 
treatment ; this may be made up as follows :— 


FY =‘ Tinct. ipecacuanhe ... Ld OL Bae 
Glycerini ‘ ee ae j 
Liq. arsenicalis “nt we adi 3j 


In intractable cases the local application of salvarsan has 
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been recommended, the drug being applied to the pocket on a 
swab moistened with glycerine. 

Some cases respond to treatment very much more readily than 
do others ; one sometimes finds this disease rather intractable to 
treatment. Dae 

Gangrenous Stomatitis: Noma; Cancrum Oris.—This very 
serious disease is a rapidly spreading gangrenous inflammation 
which usually attacks the cheeks, though existing infection in 
the mouth may decide the incidence and site of the oral lesion, 
and occurs in children from two to six years old. The disease 
may, however, occur in adults.t It is more common in girls 
than in boys. It is frequently seen in those just recovering from 
one of the acute specific fevers. Unhygienic surroundings-and 
weakening of the resistance are predisposing causes. . The disease 
may start either in the substance of the cheek, or in the mucous 
membrane, the latter being the more usual situation. ‘The cheek 
becomes hard, brawny, and very swollen, a dark red colour 
showing in the centre, the surrounding parts being cedematous. 
At this stage, if the mouth be examined, an ulcer will be seen 
on the mucous surface of the cheek corresponding to the dark 
spot on the cheek. The ulceration, or rather sloughing, leads to 
perforation of the cheek, and, if the disease still pursues its 
course, the soft parts rapidly become gangrenous and there may 
be necrosis of bone. The child becomes exhausted, delirious, 
and eventually dies of exhaustion, septicemia, or some septic 

-affection of the lungs. 

Most authors think that the difference between cancrum oris 
and ulcerative stomatitis is only one of degree. ‘The disease has 
been said to be caused by thrombosis of the capillaries, induced 
by the presence of a specific micro-organism, and to be similar 
to the gangrenous inflammation known as noma, which occurs 
upon the female genitals. 

The disease in rare instances may commence at the gingival 
margin. A case in point is recorded by C. Lockyer.? The 
patient, a youth aged eighteen, removed three roots of a tooth by 
means of a wooden penholder sharpened and used as an elevator. 
Four days subsequently the face began to swell, gangrene ensued 
and spread rapidly over the palate and the alveolar process, the 
patient eventually succumbing to general septic infection (fig. 571). 

The prognosis of cancrum oris is bad. The treatment consists 

1 Lancet, 1921, December 21 .1730. 2 Brit. Dent. Journ., 1898, xix, 607. 
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in carefully drying the soft parts, removing all gangrenous 
portions, and cauterising the remaining surface with nitric 
acid, or the actual cautery. Grey Turner? advocates excising 
the involved area with the diathermy knife, cutting through 
healthy tissue about a quarter of an inch beyond the spreading 
edge. Areas which cannot be excised in this way should be 


Fic. 571.—A case of gangrenous stomatitis. (Museum of 
Charing Cross Hospital.) 


treated with the coagulating current. The general treatment 
should consist in supporting the patient’s strength with a plenti- 
ful supply of nutritious remedies. It has been suggested that 
free excision of the gangrenous surfaces would be an effective 
treatment, and in cases recorded it has proved beneficial. Corro- 
sive sublimate locally applied has been used; it has proved 
successful in three cases recorded by Kingsford.? Disinfectant 
mouth-washes must be prescribed, and the raw surfaces carefully 
dressed with antiseptics. The disease may spread until the 


1 Brit. Med. Journ., 1937, 2, 150. 2 Lancet, 1889, May 4. 
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whole side of the face disappears, the cavity extending from the 
nose to the ear, and from the lips to-the upper eyelid. 

Parasitic Stomatitis. 

Thrush (Monilil)—Thrush is a parasitic inflammation of the 
mucous membrane of the mouth. It is common in infants, but 
may occur in adults, when it is known as monilil, and, in the 
latter, is generally associated either with one of the acute specific 
fevers, or with chronic wasting diseases, such as phthisis. When 
associated with phthisis it generally proves fatal. The fungus 
develops in the upper layers of the mucosa, the filaments forming 
a dense network among the epithelial cells. In this manner the 
mucous membrane becomes covered with numerous white spots, 


which are firmly adherent, and, when removed, a deep red colour, 


is revealed. ‘These spots appear mostly near the angles of the 
mouth and on the tongue, but may occur elsewhere in the oral 
cavity, the affection spreading at times to the pharynx and 
cesophagus. The spots are about the size of a pin’s head, are 
circular in form, and they gradually coalesce and form larger 
patches, giving rise to the appearance of a false membrane with 
a slightly yellowish aspect. These patches come away of their 
own accord, leaving a reddish surface beneath. The patches are 
found to consist of epithelium and fat, together with sporules of 
the vegetable parasite which causes the disease. | 

It is usually acknowledged that thrush is due to the Saccharo- 
myces albicans. Castellani,t however, states that in the tropics, 
at any rate, thrush is not caused by one fungus only, but by a 
number of different fungi, and that in reality the term thrush 
does not cover one affection, but a group of clinically similar 
conditions due to various organisms. He describes eleven types 
of Monilia found in thrush. Fungi of the genus Monilia are most 
common, and to this genus belong Oidiwm albicans or Monilia 
albicans. Fungi of the genera Hemispora, Willia, Endomyces, 
and Saccharomyces are also met with. 

When children are affected by thrush they are generally 
found to be out of health, the bowels relaxed, the evacuations 
green and sour. The motions are generally acrid, and irritate 
the margins of the anus, giving rise to an erythematous blush 
over the buttock, the appearance of the edges of the anus being 
similar to that seen in the mouth. Sucking and deglutition are 
impaired by the condition of the mouth, and the child will usually 

' Lancet, 1920, April 24, 895. 
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be in a state of drowsiness and torpor. Many cases of thrush in 
infants are traceable to the use of dirty feeding-bottles. 

The treatment of thrush may be divided into local and general. 
The local treatment consists in carefully wiping the mouth with 
soft lint after each meal, care being taken to burn the lint after 
use. The exposed surfaces thus left are touched with a solution 


of 3 dr. of borax to 1 oz. of water. In severer cases, it will be — 


advisable to use nitrate of silver, 5 gr. to the ounce, or dilute — 
carbolic acid in glycerine. It is needless to say that attention 
should be given to the condition of the feeding-bottle. The 
general treatment should consist in careful attention to the diet, 
with the administration of a mild aperient. 

Due to the Aspergillus nigrescens.—An iafignstn an con- 
dition due to the presence of the EAP gue nigrescens has been 
reported.1 

The following is a brief account of the case: * A small ulcer 
first appeared on the middle line of the roof of the mouth, about 
half-way between the incisors and the soft palate. The patch 
increased slowly in size, and others formed in the neighbourhood, 
the condition appearing like a lumpy patch extending from just 
behind the incisors to within one-fourth of an inch of the soft 
palate. Cup-shaped elevations on the soft palate appeared on 
either side of the middle line. A firmly attached membrane, 
giving rise to hemorrhage when forcibly removed, covered the 
areas. The colour of the recent deposit suggested the sulphur- 
coloured scutula of favus ; where it had remained undisturbed it 
was darker. With low power the growth was recognised under 
the microscope as a fungus differing from the achorion. The 
mycelium network was composed of delicate fibres, bearing 
perpendicular fructifying hyphe. Scattered over the field were 
a number of fruit receptacles and a few spores. The manner of 
fructifying showed that the fungus did not belong to the oidium, 
but to the ascomycetous genus. Cultures showed the Aspergillus 
nigrescens. Upon applying 25 per cent. ethereal solution of 
pyrozone, improvement was immediately noticed. The pseudo- 
membrane disappeared and new patches ceased forming. After 
seven weeks’ treatment the patient was well. 

‘The spores were supposed to have been implanted in the 
mouth through the medium of cheese, strong and mouldy varieties, 
of which the patient was very fond of eating.’ 

1 Medical Record, October 1896 (Dental Digest, 1896, 641). 
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Mercurial Stomatitis, and Stomatitis of other Metallic Origins.— 
Prolonged use or overdosage with mercury frequently used to 
lead to gingivitis which spread rapidly to contiguous parts. The 
more careful use of mercury, chiefly in the course of anti- 
syphilitic treatment, coupled with the fact that efficient dental 
treatment is often insisted on before such a course is commenced, 
has made the incidence of these cases almost a rarity, and if 
seen nowadays, it is usually only in the incipient stages. 
Occasionally they may be seen in patients having an idiosyncrasy 
to mercury salts. 

The symptoms caused by mercurialism (7.e. chronic poisoning 
by mercury) are first, foetor of the breath and soreness of the 
gums, soon followed by a disagreeable metallic taste in the 
mouth and the gums becoming swollen and soft and bleeding 
readily ; this is followed by intense salivation, the saliva being 
thick and viscid. The symptoms gradually become more marked 
and the tongue swells. The teeth then*become loose, salivation 
Increases, and the salivary glands become enlarged and tender 
and there is a slight rise in temperature. Unless the progress of 
the disease is checked the teeth then fall out and there follow 
extensive ulceration of the mouth and tongue, necrosis of the 
jaws, great weakness, emaciation and anemia, liability to | 
hemorrhages, exhaustion, and death. (See also p. 934.) 

The clinical appearances are, in the earlier stages, deeply 
congested gums, particularly near the free edges, and in parts 
presenting a whitish or whitish-mottled appearance ; ulceration 
and sloughing commence near the margin of the gum. The 
inflammation spreads rapidly to the cheeks, tongue, floor of the 
mouth, and salivary glands, and there is much pain on swallow- 
ing, speaking, and on moving the jaws. 

The signs and symptoms in bismuth stomatitis are very 
similar, but in this case a purplish line following more or less the 
contours of the teeth appears on the gums and similarly coloured 
spots on the floor of the mouth and cheeks ; necrosis of tissue 
commences at those spots. The breath has an intense smell of 
onions or even like acetylene. It is probable that the purplish 
line on the gums and spots in the mouth are due to the deposit 
of the sulphide of bismuth, and occur there in a similar manner 
to the bluish line which appears in cases of chronic lead- 
poisoning. | 

With regard to the pathogenesis of mercurial stomatitis, 
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Alonkvist ! considered that the metal circulating in the blood 
was deposited in the vessels of the gum margin in the form of 
the sulphide by the action of hydrogen sulphide formed from 
proteid matter around the gum margins ; the mercuric sulphide 
acting as an irritant and so rendering the tissues susceptible to 
infection. J. E. McDonagh maintains there is nothing specific 
in mercurial stomatitis. He states 2 that ‘it is merely a sign of 
metallic intoxication and can follow equally well the over-use 
of other metals, such as aluminium, antimony, arsenic, bismuth, 
copper, manganese, thorium, etc. A metal produces intoxication 
when it undergoes oxidation, and this is only when it has caused 
such a dispersion of the protein particles in the serum as to 
render the same acid in character. Stomatitis is one of the 
symptoms of this increased acidness. Non-metals, belonging to 
the sulphur group of elements, which includes sulphur, selenium, 
and tellurium, cause condensation of the protein particles, which 
has the effect of increasing their baseness. Furthermore, these 
non-metals prevent metals from becoming oxidised ; instead, 
they manufacture the medium upon which metals work to 
increase the oxidising action of the protein particles. It thus 
comes about that metals are antidotes in non-metallic poisoning 
and non-metals in metallic poisoning. Hence the introduction 
of intramine (di-ortho-di-amino-thio-benzene) for use in mercurial 
and arsenical intoxication. Owing to the fact that intramine 
cannot be readily injected intravenously and that it causes pain 
when injected intravenously, I have replaced it by contramine 
(di-ethyl-ammonium di-ethyl-di-thio-carbamate). Contramine is 
readily soluble in water, easy to inject, painless, and very much 
more efficacious than intramine. Contramine should be used in 
0-25-0-5 grm. doses.’ 

D. Clewer refers to eighty-eight cases of mercurial stomatitis 
treated with intramine. Marked relief was obtained in twenty- 
four hours in forty-three cases, and in the course of a few days 
in forty-four cases. 

Gonococcal Stomatitis —This is a rare condition ; infection 
occurs in the newly born during transit of the maternal passages, 
but in adults usually as the result of direct infection, though it is 
thought that it may occasionally be metastatic in origin. The 


1 See ‘Mercurial Stomatitis: Present Status of the Question,’ Raymond 
Lulle, Le Progrés Dentaire, 1907, September. 

2 Private communication. 

3 Brit. Dent. Journ., 1921, xlii, 769. 
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incubation period in adults is believed to vary from one to seven 
days. In a case recorded by Frazer and Menton! in which the 
organism was recovered from the superficial exudate in the mouth : 
‘The buccal mucosa, anterior half of the tongue, the gums and 
the tonsils were coated with a greyish adherent membrane. In 
places the membrane had sloughed off, leaving bright red areas 
with numerous bleeding points. These superficial ulcers were 
more numerous in the neighbourhood of the molar teeth than 
elsewhere. The gums were swollen and retracted. Pain in the 
mouth was a prominent symptom. The. temperature was 
101° F. While under treatment the membrane sloughed off in 
parts showing red mucosa beneath without ulceration. The 
redness gradually faded till the normal colour was resumed.’ 

Oral treatment consisted of the frequent use of a mouth-wash 
of 1 in 5000 potassium permanganate ; the gonococcus, being 
easily accessible in the mouth, is apparently easily killed by a 
- weak solution of almost any disinfectant. 

Koplik’s Spots.—These are small bluish-white spots due to 
necrosed epithelium about the size of a pin’s head surrounded 
by a reddish areola, found on the mucous membrane of the cheek, 
and best seen opposite the premolar teeth during the prodromal 
stage of measles. The areole may become confluent, and the 
spots spread over the mucous membrane of the cheeks and inside 
the lips. The spots usually fade with the appearance of the rash. 


(C) LEUCOPLAKIA. 
(See also Chapter XX XV.) 


Leucoplakia of the cheeks and the palate is of frequent 
occurrence in syphilitics and those addicted to heavy smoking. 
It is more usually seen in the muco-periosteum covering the back 
of the hard palate than on the gums, and in marked cases presents 
the appearance of ‘ichthyosis.’ At times the condition may be 
limited, and give rise to a definite swelling of a white, cauli- 
flower-like growth. H. P. Pickerill ? has recorded a case of this 
character. On the tissue being removed and examined micro- 
scopically, the growth was found to consist of epithelial cells, 
which, instead of becoming squamous and then desquamating, 

1 Brit. Med. Journ., 1931, i, 1020. 


2 Brit. Dent. Journ., 1909, xxx, 733. 
2M 
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had become swollen and hardened and remained in situ (fig. 572). 
The sub-mucous tissue was normal. This author considers the 


Fie. 572. (From Brit. Dent. Journ.) 


Fie. 573.—Severe leukoplakia of buccal mucosa. (Low power; hemalum- 
erythrosin-saffron stain.) (From Journ. Amer. Dent. Assoc.) 
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condition similar to the ‘ pre-cancerous’ conditions of the 
tongue described by H. T. Butlin.1 

When the lesions occur on the mucous surface of the cheek 
there is thickening of the stratum corneum, and a sub-epithelial 
infiltration with small round cells which is not, however, specific 
(fig. 573). (See also p. 998.) 


_(D) PEMPHIGUS. 


The eruption of pemphigus may occur in the mouth, and one 
rare form, Pemphigus vegetans, may remain localised to the 
mouth and adjacent cavities. The following case 2 will illustrate 
this condition. } 

The patient was a man, aged seventy-two, who complained 
of soreness in his mouth and inability to take solid food. On the 
roof of the mouth and on the epiglottis were patches of false 
membrane of considerable thickness, which, when removed, left a 
raw, bleeding surface. Some carious teeth were extracted and 
antiseptics used, but blebs formed on the roof of the mouth, the 
soft palate, the cheeks, under the tongue, and on the posterior 
wall of the pharynx. Bacteriological examination of the 
membranes gave negative results. There was neither foetor nor 
salivation. Whenever the patient attempted to masticate solid 
food a fresh crop of blebs: appeared. 


(E) PURPURA. 


Purpura, per se, is a symptom rather than a disease, and 
many acute infections, particularly those of a more severe type, 
may give rise to local hemorrhages, either subcutaneous or under 
the mucous membrane lining the mouth. The various forms of 
purpura, whether of toxic or microbic origin, have been described 
as external manifestations of internal disorders. 

-In the severe form known as ‘ purpura hemorrhagica’ the 
gums and mucous membranes may be the seat of hemorrhages. 
A similar condition is occasionally seen in patients who are the 
subjects of hemophilia, spontaneous hemorrhage occurring at 
the margin of the gums. 

The treatment of purpura belongs to the domain of general 

; 1 Brit. Med. Journ., 1909, January 9. 


2 Lewis Maller, New York Med. Journ., 1898, July 3. 
2m 2 
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~medicine. The hemorrhage from the gums can be treated by 
the use of astringents such as tannic acid, the application being 
combined with a certain amount of pressure (see also p. 875 e¢ 
seq. for treatment of hemorrhage). 

At the same time the dental surgeon is concerned in the 
maintenance of oral and dental hygiene, which is, in these and 
allied cases, an all-important factor ; the proof of this lies in the 
fact that in the absence of teeth oral symptoms are frequently 
absent. Owing to the acute and often severe nature of the 
infections which give rise to purpuric hemorrhages it is wise to 
avoid any radical treatment as far as possible during the acute 
stages ; the risk of further hemorrhage and of laying open fresh 
paths for infection in tissues, the vitality of which is already so 
much lowered, strongly contra-indicates such treatment. 


(F) ACUTE LYMPHATIC LEUKAIMIA AND ACUTE 
MYELOID LEUKAMIA. 


These diseases have been likened to neoplasms of the blood, 
and are very similar to each other in that the prevailing abnormal 
cells of the two types are probably derived from the same primitive . 
cell. 

They are often first brought to notice by reason of the swelling 

of the gum and occasional gingivitis and sepsis (which may be 
intense) around the necks of the teeth, so that sufferers may seek 
the dental surgeon’s aid before that of the physician. In some 
cases there is persistent hemorrhagic oozing from the gums. 
The gum may present a local swelling, usually on the buccal 
aspect, sometimes accompanied by the loosening of one or two 
teeth in its immediate neighbourhood. The swelling may at 
first be of normal colour, but often presents a mottled appearance 
two or three days later and may even become almost black, and 
the discoloration may extend on to the adjacent cheek and along 
the gum margin. 

Usually the patient appears anemic, but this sign may be 
absent. It is common for complaint of tiredness of several days’ 
duration to be made, the glands are commonly not obviously 
enlarged and are soft and sometimes not palpable ; an important 
sign is that there may be petechie or a petechial rash ‘on the 
body. 

These cases are of great importance to the dental surgeon, 
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for if teeth are extracted as a means of dealing with the swelling 
or sepsis the operation is followed by an intractable hemorrhage, 
which is one of the symptoms of the disease, and may prove 
fatal. | 

The diagnosis is decided by the blood*count. There is a great 
excess, absolute and real, of large mononuclear non-granular 
cells, which may be either myeloblasts or lymphoblasts. The 
prognosis is bad, in some cases death occurring within a few 
weeks or months. 

It is believed now that infection from the mouth has nothing 
to do with the etiology .of this disease, though infection in the 
mouth may decide the incidence and site of the oral lesion. 

It is of importance, however, for the dental surgeon to con- 
sider systemic conditions in cases of acute dental sepsis before 
undertaking extractions for its cure, as in this disease the risk 
of a fatal termination is greatly increased if they are undertaken. 

In a case in which with repeated blood transfusions the 
patient lived for two and a half months, the course taken by the 
initial oral lesions was as follows: beneath the swellings there 
was superficial necrosis of the alveolar bone, and the teeth there 
losing their support were cast off; as the sequestra separated 
and came away healing began to take place slowly. 


~ 


(G) SCURVY. 


When the gums are affected by scurvy they become dark, 
turgid, spongy, and so swollen as to hide a considerable portion 
of the surfaces of the teeth. At first the gums bleed readily ; 
this is followed later on by a constant oozing. Ulceration and 
sloughing of the edges of the gums take place, leading to loosening 
and loss of the teeth and necrosis of portions of the jaws. In 
scurvy, the mucous membranes are anemic, and there will be a 
strong contrast between the reddened gum and the pale mucous 
membrane covering the lips. Petechiz or purpuric patches may 
occur on the hard and soft palate and on the limbs, particularly 
on the extensor aspects of the lower limbs, and joints may 
become distended with fluid. W. H. Willcox states! that ‘a 
characteristic dark crimson or purplish area of discoloration com- 
monly extends from the inner aspect of the molar teeth upwards 
towards the palate.’ The local symptoms are nearly always 

1 Proc. Roy. Soc. Med. (Section of Therapeutics), xiii, 78. 
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associated with marked general symptoms indicative of the 
disease. In infantile scurvy changes in the gums are absent if | 
no teeth have erupted, and in scorbutic adults the gums show no 
change if the patients are edentulous. 

Scurvy is a rare disease in England, but it is possible that mild 
degrees of sub-scurvy are common, and this should always be 


Fic. 574.—Scurvy (English), male Fie. 575.—Same as Fig. 574 after about 
aged 71. (E. §&.) three weeks’ treatment with ascorbic 
acid. (KE. S.) 


considered when a gingivitis for which no satisfactory explanation 
can be found is encountered. 

It does occasionally occur in this country. Figs. 574 and 
575 are the models of a male old age pensioner aged seventy- 
one, who had never been out of England and who had scurvy ; 
his diet consisted mainly of buns and tea. Fig. 575 shows the 
change in his oral condition after three weeks’ treatment with 
ascorbic acid. Most present-day scurvy in England occurs in 
elderly males who are either bachelors or widowers. 

Scurvy is a disease due to deficiency of vitamin C, and its 
treatment consists in the giving of such foods as contain abund- 
ance of vitamin C, as oranges, lemon juice, tomatoes, and un- 
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cooked cabbage, or the administration of the pure chemical 
vitamin as ascorbic acid, any excess being excreted in the urine. 
The mouth must be kept clean by the frequent use of antiseptic 
lotions and any radical treatment avoided as far as possible for 
the reasons given under ‘purpura.’ The condition of the gums 
has been likened to multiple epulides. 

Accordiifg to Budd 1: ‘ The efficacy of oranges in preventing 
and curing scurvy was:discovered before the disease had been 
described by the physicians.’ Ronsseus, one of the earliest 
writers on scurvy, in a work published in 1564, observed that 
seamen on long voyages cured themselves of it by the use of 
oranges, and stated : ‘this property was discovered accidentally 
and by chance by some Dutch sailors returning from Spain who 
were attracted by the novel richness of oranges, and by their 
greedy gluttony unexpectedly drove out the disease and had this 
happy experience not once but repeatedly.’ 

From 1601 onwards, on the advice of Sir James: Lancaster, 
the Kast India Company’s ships carried a supply of oranges and 
lemons, or lemon juice, for the prevention of scurvy among their 
crews. In Captain Cook’s voyage in 1769 the Royal Navy took 
to this means of preventing scurvy, but it was not formally 
adopted by the Admiralty for this purpose till 1795. ‘Even 
then it was misunderstood, and very often the juice of West 
Indian limes was provided with disastrous results. The story 
of Scott’s voyage to the Antarctic, and of the Mesopotamian 
Expeditionary Force demonstrate how long it was before the 
value of Sir James Lancaster’s experience and the practice of 
the East India Company was fully appreciated.’ | 


(H) PERFORATING ULCERS OF THE MOUTH. 


Such ulcers, which are due to trophic changes, are occasionally 
seen in patients who are the subjects of tabes dorsalis. 

As to the explanation of the lesion, there are two views : 
(1) that of Galippe, that it is the result of parodontal disease 
aggravated by tabes; and (2) that of Baudet, that it is an 
atrophic tabetic lesion, due to the fifth nerve being affected, 
which begins by loss of the teeth and atrophy of the jaws, and 


1 The historical details are extracted from a paper by J. A. Nixon, Proc. 
Roy, Soc, Med., 1938, xxxi, 193. 
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sometimes terminates. by ulceration and perforation into the 
maxillary sinus. 


(I) TUBERCLE. 


Tuberculosis of the gums or mucous membrane of the mouth 
is a rare condition and seldom arises as a primary lesion. 

The changes in the mucous membrane are similar to those 
seen when the disease is located in the skin. The tubercular 
nodules are present as minute white points set in a red thickened 
membrane. Ulceration occurs at an early stage owing to ‘the 
constant maceration of the newly formed abnormal tissues by 
the fluids of the mouth.’ The ulcerating patch has well-defined 
borders. ‘The most characteristic feature of tubercular ulcers 
of the mucous membrane of the mouth is the presence of minute 
tubercular nodules in the margins and underneath the layer of 
granulations.’ The colour of the granulations present in tubercular 
ulcers has aptly been likened to that of apple jelly. 

A. Pain! records the case of a female, aged twenty-four, in 
whom the typical signs 


‘extended laterally along the labial surface of the upper jaw from the inidline 
to the first premolar on each side, and vertically from the necks of the teeth to 
the sulcus where the mucous membrane was reflected on to the lip. There was 
also a patch in the middle of the hard palate about the size of a sixpenny piece. 
In appearance the gums were red, spongy, slightly raised, with an uneven granular 
surface upon which minute ulcers were present, and when pressure was applied 
with a glass slide the typical apple jelly nodules could be seen. The patient 
gave the history that the trouble had started seven years before with a redress 
of the gums round the edges of the maxillary first incisors.’ 


When she was sent for light treatment pulmonary tubercu- 
losis was found to be present. 


(J) SYPHILITIC INFLAMMATION AND ULCERATION. 


Syphilis may affect the gums and the oral mucous membrane 
in any of its stages. 

The primary lesion may occur on the gums, tongue, or other 
parts, and often assumes an unusual appearance. Ulcers of 
peculiar appearance and uncertain origin should always be 
regarded with suspicion, and the possibility that they are of © 
syphilitic origin should be carefully inquired into. 

1 Brit. Dent. Journ., lviii. 23. 
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Secondary lesions may appear in the form of mucous patches 
in almost any part of the mouth; the favourite situations are 
the inner surfaces of the cheeks, the edges of the tongue and the 
angles of the mouth. In weak and debilitated patients, the 
mucous patch may break down, leaving an ulcer with a sinuous 
outline. The ulceration may extend and lead to extensive 
destruction of the tissue, followed, on healing, by adhesion of 
contiguous parts and extensive scar contraction. 

In the tertiary stages the ulcerations are generally of a deep 
excavated character, and are preceded by gummata, which, 
undergoing degeneration, produce the ulceration. 

It is of great importance that before commencement of a 
course of anti-syphilitic treatment the patient’s mouth should be 
put into as functional and non-infective a state as possible, 
and in undertaking such work the dental surgeon should wear 
gloves. | 

Bejel.—This is the name given to a non-venereal form of 
syphilis commonly found among Bedouin nomads. According 
to Hudson ! 75 per cent. adults say they have had the disease, 
60 per cent. have positive blood reactions, and surveys based on 
’ serology, history, and physical examination have led to the con- 
clusion that 90 per cent. of the adult population are affected. 

The disease appears to be transmitted chiefly in childhood by 
immediate non-sexual contacts, but no primary sore has been 
identified with it. ‘ 

The lesions on the mucous membranes of the mouth are those 
of secondary syphilis, and spirochetes are readily demonstrable 
in both mucous and cutaneous lesions. These disappear spon- 
taneously, and after a latent period, which may be many years 
in length, later lesions occur. The commonest is an ulcer in- 
volving any or all of the structures in the oral, nasal or pharyngeal 
cavities ; these lesions are gummatous in nature and spirochetes 
are not usually found in them; trauma seems sometimes to 
determine their site. 

_ The characteristic ulcer of late bejel begins with a painful 
congestion which ulcerates, the ulcer extending to a large size 
and being covered with a yellow slough. The lesions readily 
respond to arsenical and bismuth anti-syphilitic treatment, but 
if left untreated heal slowly with extensive formation of scar 
tissue. ; , 
1 The Dental Magazine, 1937, liv, 1068. 
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(K) PERIARTERITIS NODOSA. 


This disease may rarely give rise to oral manifestations. It 
is usually } regarded as a rare disease having the character of an 
infection or toxemia, ending fatally within a few months, seldom 
recognised during life and usually diagnosed post mortem. 

Its rarity is now believed to be partly, if not largely, due to 
unfamiliarity with the disease and its diagnosis, and as more is 
learnt of it, it is found to be not necessarily or even usually fatal. 

There are no definite clinical manifestations of the disease, 
which may occur at any age and more often in males than in 
females in the proportion of 4 to 1 ; the cause is unknown, though 
some think it may be due to an unknown specific infection. ‘A 
complete list of the symptoms of the established disease would 
cover almost the whole field of medicine.’ 

In some cases it proceeds to a fatal termination within a few 
weeks, though it has been known to continue with remissions 
and intermissions for as long as 32 years. The disease also 
occurs in several species of ungulates, and dogs, and in the axis 
deer appears to occur in epidemic form. 

The chief diagnostic features in practice are local symptoms due 
to the inflammation of small arteries, and nodules along the course 
of superficial arteries ; large arteries are seldom affected though 
small veins may be; any part of the body may be involved. 

Microscopically the chief feature is a hyaline or fibrinoid 
necrosis of the arterial wall together with a surrounding in- 
flammatory reaction. ‘ 

The following is an account of the oral (only) signs, symptoms 
and microscopical findings in a case which was diagnosed post 
mortem : 


‘A. R., a clerk, aged 20 years, was admitted to hospital on October 16, 1939, 
on account of an inflammatory condition of the gums, fever and vomiting. 
He died ten days later, the total duration of his illness being between two and 
three months. . 

‘Until recently the patient had enjoyed good general health. In August, 
1939, while at a holiday camp, he noticed shortness of breath on exertion, on 
account of which he had to give up swimming; he began to-lose weight. In 
the beginning of September he had a slight cold and noticed small raised areas 
on both upper and lower gums near the first molar tooth on the right side. On 
September 7, the lower right first molar tooth was extracted. The gums became 


1 For the following details we are indebted to R. T. Grant. Clinical Science, 
1940, 4, 245. 
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more generally inflamed and bled when he cleaned his teeth. He attended the 
Dental Department of this hospital (Guy’s) on September 21. His tempera- 
ture was then 98-8° F. The gums on the right side were inflamed as far as the 
mid-line. A swollen purplish area with a granular surface extended from the 
right lower canine to the right second molar ; a similar smaller area was seen at 
the upper right first molar. A week later the condition had spread to the left 
gums ; the jaw was not painful. His temperature was 97-8° F. and the blood 
pressure 130/85 mm. Hg. No other sign of disease was noted ; the lymphatic 
glands were not enlarged, the spleen was not palpable ; there was no purpura ; 
the reflexes, fundi, pupils, and urine were normal. A blood smear showed no 
abnormality. A portion of inflamed gum was excised and examined micro- 
scopically ; it showed septic granulation tissue covered with epithelium. By 
October 13, the gums had not improved; the patient complained of aching 
pains,in his limbs, of nasal obstruction and bloody discharge, and of vomiting. 
His temperature was 100-2° F. He was admitted to hospital two days later 
for further investigation. At that time the temperature had risen to 101-5° F. ; 
the pulse rate was 125 per min., and the blood pressure 120/75 mm. Hg. The 
gums were much inflamed, the mouth dry and dirty and the breath foul. The 
tonsils were enlarged. The nose was swollen and tender to the touch; its 
mucous membrarie was hyperemic and bled easily; the nasal cavities were 
blocked by firm blood clot. Another portion of inflamed gum was removed for 
microscopical examination. 

‘On October 24 further hemorrhagic lesions appeared around the mouth. 
On October 25 he died. 

‘Microscopical examination of the two pieces of gum excised during life 
revealed a complex picture of acute and subacute inflammation. Only very 
small blood vessels were present. Many of these showed an acute necrosis with 
thrombosis, hemorrhage into the surrounding tissue spaces, and dense poly- 
morphonuclear infiltration. Other areas showed a subacute inflammatory 
reaction with commencing proliferation of fibroblasts. Many eosinophil leuco- 
cytes and foreign body giant cells were present.’ 


(L) ANEURISM. 


A case is recorded by J. H. Edward?! in which the anterior 
palatine artery entered the mouth through an aperture in the 
centre of the suture between the palatine bones. The pressure 
of a denture at this part led to an aneurismal dilation of the 
vessel. 

The various tumours arising in connection with the gums are 
described in Chapter XXXII. 


GENERAL NOTE. 


It will be noticed in many varieties of stomatitis, notably 
such as ulcerative stomatitis, cancrum oris, scurvy, mercurial 
1 Brit. Dent. Journ., xvi, 272. 


537 DENTAL SURGERY AND PATHOLOGY 


stomatitis, the leuksemias, and the necrosis which occurs occasion- 
ally in children suffering from acute infective fevers, that, quite 
apart from infection with any specific organism as a cause of the 
stomatitis, the resistance of the individual is first lowered (and 
often extremely so) by faulty environment, food deficiency, 
exposure, or the specific infection or other factors causing the 
general disease. Under these circumstances, any potentially 
pathogenic organism which inhabits the normal mouth may 
flourish and be enabled to damage the injured tissues, and it is 
probable that infection with a specific organism as a cause of 
any of the type of lesions enumerated is rare, but that the lowered 
resistance of the body lays it open to the attacks of whatever 
potentially pathogenic organisms may be present, and that the 
symptoms to which they give rise depend on the depth to which 
the resistance is lowered, the virulence of the organisms present, 
and the type or types which may be in preponderance. Obviously, 
the more clean (the less infected) the mouth is to‘begin with the 
more resistant will its tissues prove to the causative factors of 
such lesions; this is shown by the absence of these lesions in 
scurvy, mercurial stomatitis, etc., when there are no teeth present. 


(M) DISCOLORATIONS AND PIGMENTATIONS. 


In addition to the discolorations of the gums and mucous 
membranes mentioned on pp. 510-513, 532 and 965, others 
occur which may occasionally be of value as aids in positive or 
negative diagnosis. These occur in : 

Addison’s Disease.—Brownish areas of pigmentation may 
occur on the gums and mucous membrane, and also on the lips, 
palate and tongue in this disease, and just as when they occur 
on the skin may be more noticeable or appear first in areas sub- 
jected to pressure such as may occur when dentures are worn; 
_taken into consideration with a marked apparent sun-tan of the 
facial skin, anorexia and other signs and symptoms, this sign 
may be of considerable diagnostic value. The pigmentation is 
due to a deposit of melanin. 

Bismuth Staining.—When bismuth is administered as an 
anti-syphilitic remedy there is usually a deposit of bismuth 
sulphide seen following the contour of the gingival margins 
around the teeth ; this is particularly marked when any gingival 
sepsis is present ; should there be any ulceration on the gums or 
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mucous membranes these areas will also be outlined by a similar 
deposit. This deposit is usually described as bluish, and some- 
what simulating Grisolle’s line in chronic lead poisoning, but in 
the writer’s experience it is generally rather browner, and some- — 
times indeed brown, and fairly readily differentiated. The deposit 
probably occurs in the same manner as the deposit of lead © 
sulphide in chronic lead poisoning and in the absence of teeth does 
not occur. 

Argyria.—Silver may gain access to the body in a variety 
of ways, usually as an occupational disability, but occasionally 
as a sequel to prolonged medical treatment with silver salts. 
It is in the skin that the slaty-grey discoloration is usually © 
noticed, and in the majority of its methods of access the gums 
and mucous membrane do not seem to be affected, but in people 
engaged in cutting up silver-leaf into books discoloration of the 
gums and mucous membranes has been recorded.1. Gum in con- 
tact with an amalgam filling containing silver may occasionally 
show a localised area of dark metallic discoloration. 

Foreign Matter in the Tissues.—A case occurring in the practice 
of A. EK. W. Miles was that of an edentulous patient having small 
bluish-black areas localised to a confined space of the mandibular 
gum ; on opening up one of these a small piece of amalgam was 
removed, though considerably smaller than the area of dis- 
coloration. It is presumed that when the extractions were 
done an amalgam filling containing a preponderance of silver was 
splintered, and the pieces left in the wound became enclosed in the 
tissues in the process of healing ; and that the discoloration was 
due to areas of deposit of silver sulphide having origin from each 
_ piece of amalgam and forming haloes of deposit around them. 
Physiological Discoloration.—Negroid and other dark-skinned 
_ races showirregular brownish areas, chiefly on the labial and buccal 
aspects of the gums, and also on the palate and mucous membrane ; 
in hybrids between them and white races, such as mulattos, the 
brown coloration may also occur in patches; sometimes the 
patches are large, but they may present a freckled appearance. 


(N) NEOPLASMS. 


Such neoplasms as may originate with or affect the gums 
are dealt ‘with i in Chapter XXXII. 


1 °F. Koelsch, Miinch. med. Woch., 1912, lix, 304, 


CHAPTER XVII 


An Introduction to Dental Radiology, 
BY THE LATE STANLEY Cotyer, M.D. Lond., D.M.R.E. 


* Detail 13 Everything.’ 


(A) INTRODUCTORY. 


To understand the principles upon which radiology is based it is 
necessary to have an elementary idea of the structure of matter. 
No attempt will be made in this chapter to deal with the question 
in an extensive fashion, but it is felt that a few remarks which 
may help the student to get a working conception of a very 
difficult subject will not be out of place. 

‘We live,’ says Sir James Jeans in one of his picturesque 
and illuminating phrases, ‘in a gossamer universe; pattern, 
plan and design are there in abundance, but solid substance is 
rare. So-called atoms are not indivisible particles of matter, 
but consist of a nucleus, called the proton, with one (as in the 
case of hydrogen), or more (as in the case of other elements), 
electrons whirling round the proton at incredible speed. The 
electrons are at comparatively enormous distances from the 
proton ; thus, to take another sentence from Jeans, ‘. . . a few 
wasps—six for an atom of carbon—flying around in Waterloo 
station represent the extent to which the atom is crowded with 
electrons—all the rest is emptiness.’ 

Light and all other forms of radiation travel at the rate of 
186,000 miles per second, the differences in radiation depending 
upon their wave-lengths. At one end of the visible spectrum 
are the wireless waves of hundreds of yards, and at the other end 
will be found those of the X-rays, with wave-lengths of about 
one hundredth to a thousandth of the visible rays. These 
X-rays are so short that they can pass through atoms. Now 
the atomic number of an atom is ‘ the number of electrons that 
fly round in orbits in an atom.’ Thus the atomic number of 
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hydrogen is one, of helium two, and of uranium, the heaviest 
metal known on earth, ninety-two, with a nucleus 238 times the 
weight of the hydrogen nucleus. 

As the result of experiments Rutherford was forced to the 
conclusion that the chemical properties and the nature of the 
atom resided in the central nucleus which carries a positive charge 
of electricity which exactly neutralises the negative charge 
carried by the electrons. It is the nucleus of the atom which is 
supposed to interfere with the passage of the X-rays, and it has 
been found that the capacity of substances to stop the rays is in 
proportion to their atomic numbers. If the word density be 

substituted for atomic number, then the higher the density of a 
substance the more X-rays it will stop. An X-ray may pass 
through an atom, may hit a nucleus head-on and be stopped, or 
it may hit the side of a nucleus and be deviated. It follows 
from the above that the denser a substance the more opaque it 
will be to the X-rays, and in consequence its shadow, as shown 
on the photographic film, will be more complete and its edge 
will be sharper than the shadow of less dense substances. Dense 
bone, as sclerosed bone, will give dense shadows, more porous. 
bone, as inflamed bone, will give less dense shadows with less 
defined edges, and soft tissue still less dense and definite shadows. 
Such differences are clearly shown in dental radiology in the 
differences between mature bone and immature bone, between 
normal and pathological bone. 


(B) TECHNIQUE. 


In order that radiology may be of real value to the science 
and practice of dentistry, it is essential that the radiographic 
work in relation to it shall be of a high order and shall be 
standardised, for without these two conditions comparisons, 
which are the basis of diagnosis, cannot safely be made. And 
it may be remarked here that the finer interpretation of dental 
radiograms is one of the more difficult branches of radiology. 

It is not possible in a short textbook to go deeply into the 
subjects of technique and diagnosis, but they will be dealt with 
in sufficient detail to give the student a basis from which to work. 

(1) Positioning the Patient—The patient should sit upright 
so that his back, head and neck are vertical. The occlusal — 
surface of the teeth to be radiographed should be horizontal. 
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To obtain this position it is necessary to drop the chin slightly in 
the case of the maxillary teeth, and to ravse it slightly in the 
case of the mandibular. 

Such a position may be obtained in an ordinary dental chair, 
but a special chair is preferable. As it is quicker when radio- 
graphing a whole mouth with small films to expose opposite 
films successively, either the patient or the apparatus should be 
capable of being moved to the corresponding sides. Unfortunately, 
the dental chair does not rotate round the axis of the spine of 
the patient, and it is for that reason that a special chair is an 
advantage. The special chair may be any chair with a straight 
back, such as a barber’s chair, with a movable headrest attached. 
It is supported at three points only, of which one is fixed and two — 
are movable. The fixed point consists of a vertical hollow iron 
tube supported on a bold base which rests on the floor, and into 
this is slipped a solid steel rod which is fixed above to the seat 
of the chair immediately under the spine of the patient. The 
vertical support is so arranged that it raises the back legs of the 
chair about half an inch from the floor, The two front supports 
consist of two rubber-tyred wire wheels, about eight inches in 
diameter, so fixed as to raise the front legs of the chair about half 
an inch from the floor. Across the front legs is fixed, about one 
inch from the floor, a board some six inches wide to receive the 
feet of the patient. The front wheels are so orientated that the 
chair can be rotated round the circumference of a circle of which 
the fixed point of the chair is the centre. It is clear that in such 
a chair the patient can be rotated so as to bring the corresponding 
‘parts of his jaws into similar relation to the X-ray tube. 

(2) Positioning of the Film.—It is not possible to do stand- 
ardised radiography without the aid of dental film-holders. Of 
the many varieties on the market only those designed by - 
the writer, and described by him in the British Journal of 
Radiology, ix, 105, will be described. The idea of holding a 
dental film in a gutter formed between a block of hard radio- 
lucent material and a metal plate was first put into practice by 
C. A. Clark, and the film-holders to be described are based 
on them but differ from them in many important details. The 
most essential difference, and, perhaps, the most original, is that 
these holders are designed not only to be steady in the mouth 
but, if used according to the technique advised, are so designed 
that the film is pressed firmly against the part to be radiographed. 
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In the technique to be described considerable use is made of one of 
the fingers of the patient, though he is rarely allowed to take an 
active part, so to speak, in the work—for to ask for the intelligent 
co-operation of the patient is to ask for trouble. All that is 
required of the patient is that he shall lend an inert first finger 
(or occasionally another finger), which is placed by the operator 
where it is wanted, and then shall bite upon it. By this means 
the operator has to hand a convenient wedge which he can 
place anywhere in the mouth. 
Each film-holder consists essentially of :— 


1. A film-plate against which the film is placed. 

2. A fibre block, or blocks, held between the teeth. 

3. A gutter formed between one of the fibre blocks:and the 
film-plate, and into which the film is slipped and by which it is 
held. 

4. A handle by means of which the holder and film are intro- 
duced into the mouth by the operator. 


In addition, in the case of the holders for the maxillary and 
mandibular incisor teeth, there are wings, and in the case of the 
other holders there is a finger-plate. These additions supply areas 
against which pressure can be exerted in different ways, and by 
means of which the film is not only steadied but is rotated towards 
the part to be radiographed. 

The following description of each film-holder eal make the 
above remarks clear. 


A 
FILM PLATE 


Fia. 576. 


(1) Holder for the Maxillary Incisors (fig. 576). 


The shape of the parts named above is clearly shown in the 
figure. The film is slipped well down into the gutter. If the 
patient has a broad palate the upper angles of the film are bent 
a little backwards so that its upper part may accommodate itself 
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to the curve of the palate. If the patient has a narrower palate 
the sides of the film must be bent back along the sides of the 
film-plate. In the case of a very narrow palate the holder 
cannot be used, and use must be made of the thumb of the 
patient. To insert the holder the handle is held between the 
thumb and first finger of the operator, and his second finger is 
placed behind the film-plate. The holder is then introduced into 
the mouth, and by means of the second finger of the operator is 
pressed forward and upwards. The patient then closes his teeth 
upon the holder. This last movement brings the maxillary incisor 
teeth against the upper surface of the fibre block, and the mandi- 
bular incisors and canines against the wings. As the force exerted 
by the latter is behind the fulcrum, which is at the edge of the 
maxillary incisors, it will tend to rotate the film-plate against the 
palate behind the maxillary incisors. 


; FIBRE BLOCK : 


HANDLE 


Fia. 577. 


(2) Holder for the Mandibular Incisors (fig. 577). 


The design and principles used in this holder are much the 
same as those used for the maxillary incisors, the main difference 
being that the film-plate is shorter, more vertical and slightly 
convex forward from side to side and from above downwards. 
The film is pressed well into the gutter and is bent round the 
film-plate more or less to the curve of the incisor region. The 
handle is held between the thumb and first finger of the operator, 
and as the holder is introduced into the mouth the handle is 
depressed a little below the level of the edge of the incisors. 
The fibre block is then placed firmly upon the edge of the incisors 
and the handle of the holder is slowly and firmly raised. ‘This 
last movement rotates the film against the back of the bone of 
the incisor region and bends it to the curve of that part of the ~ 
mandible. The patient then closes his jaws upon the holder. 
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This movement brings the maxillary incisors and canines against 
the wings, and as the pressure of the canines is behind the fulcrum 
which is at the edge of the mandibular incisors, the film-plate will 
be pressed against the back of the mandibular incisors. 


Fic. 578. 


(3) Holders for the Canines, Premolars, and Molars of both 
Upper and Lower Jaws (figs. 578 and 579). 


There are two holders which are similar, except that they are 
adapted to the opposite sides of the jaws. These holders, in 
addition to the fibre blocks, possess a small plate which passes 
inwards at right angles from between the fibre blocks and at 
their fore part. This small plate is called the finger-plate. Its 
use will be explained later. The fibre block away from the film 
side is wedge shaped, the apex of the wedge being backwards. 
This shape allows the fibre blocks to accommodate themselves, 
approximately, to the angular space which the maxillary and 
mandibular teeth make with each: other when they are partly 
separated. When the film-holder is used for the mandible the fit is 


LO FILM PLATE 


GUTTER 


Fig. 579. 


‘ generally comparatively accurate, but when used for the maxillary 
teeth there is often left in the front a space which sometimes allows 
the film-holder to sag downwards. To overcome this trouble the 
first finger of the hand of the patient, of the side opposite to the 
_ side being radiographed, is taken by the operator, and the tip of 
it is placed under the finger-plate, and the patient is told to bite. 
The tip of the finger acts as a passive wedge, and its effect is not 
only to push up the upper fibre block against the occlusal surface | 
of the maxillary teeth, but also to rotate the film against the side 
of the palate in relation to the teeth being radiographed. (It 
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will be noticed that the patient is, practically speaking, a passive 
agent ; he merely lends the tip of his finger as a wedge, bites upon 
it and does nothing more. Sometimes it will be found more 
suitable to place the tip of the patient’s finger upon the mandibu- 
lar teeth below the lower fibre block, but generally the position 
below the finger-plate will be found the more convenient. In a 
few cases the holder fits satisfactorily and the use of the finger 
is not called for.) 

A few additional points may be noted :— 

(a) In radiographing the maxillary canines and first premolars | 
the film is placed in the gutter so that its back edge 1s in a line with 
the posterior ends of the fibre blocks, and the antero-superior 
angle of the film is bent inwards so that it may accommodate 
itself more easily to the shape of the palate. 

(b) In radiographing the maxillary premolars and molars the 
film is placed in the gutter so that its front edge is in a line with 
the anterior ends of the fibre blocks, and the postero-superior angle 
of the film is bent slightly inwards so that the film may accom- 
modate itself more easily to the shape of the palate. 

(c) In radiographing the mandibular canines and first premolars 
the film is placed forwards as in the case of the corresponding 
upper teeth, and the antero-inferior angle of the film is bent 
slightly inwards so that it may accommodate itself to the curve 
of the mandible. 7 

(d) In radiographing the mandibular premolars and molars 
the film is placed backwards.as in the case of the corresponding 
maxillary teeth, but it is not necessary to bend the film. 

A few words are necessary as to the care of the holders. It 
is advisable once the film-holders have been wetted 1 they should 
not be allowed to dry again, otherwise the fibre blocks will warp 
and be ruined. Once wetted they should be kept permanently 
in a weak antiseptic solution, such as carbolic acid 1 in 200. 

(8) On the Direction of the X-ray Beam.—There is no simple 
golden rule to guide the operator with reference to the relative 

1 The first effect of wetting the film-holders is to cause a swelling of the fibre 
blocks, which leads to a narrowing of the gutter and consequently to difficulty 
in inserting the film. It is practically impossible to guard against this trouble. 
To overcome it the operator should carefully enlarge the gutter a day or so after 
the holders have been soaked. This can be done with a thin knife or an old 
safety razor blade. Various substances in place of fibre have been tested, but 
none has proved as satisfactory. Fibre is not only fairly radiolucent, but it is 


sufficiently soft when wet to allow the cusps of the teeth to indent it, and thus 
to obtain a firm grip which ensures steadiness. 
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positions of the film, the ray, and the teeth. He must rely upon 
his knowledge of anatomy and his own common sense. The 
object to be aimed at is to produce a shadow of an object which 
shall be of its same size and profile. There is one principle only 
as to the direction of the ray, and that is that it shall strike at 
right angles an imaginary plane situated at an equal distance 
from the film and from the object to be radiographed. As to 
produce such a condition the film must be flat, this is technically 
possible in the case of the maxillary first incisors only. The 
principle, however, is of great importance and will serve to 
illustrate the different effects produced of placing the film in 


B 


Fic. 580.—To illustrate the relation between the direction of the main 
~ X-ray beam, the film and the object to be radiographed. 


AB = position of object. 

BD = position of film. — 

BC = an imaginary plane bisecting AB and BD. 
BD’ = length of shadow when in correct position. 
BD”, BD’” = lengthened shadow of object. 


different positions in reference to the tooth. If the dark ‘thick 
- line AB (fig. 580) represent the tooth, the line DB the position 
of the film, and CB an imaginary plane between the two which 
bisects the angle at which they meet, then in order that the 
shadow BD’ produced on the film may be equal to the length 
of the shadow AB the main ray must strike the imaginary plane 
at right angles. This is the principle of the isosceles triangle. 
If the film be moved into any position farther away from the 
imaginary plane and the direction of the principal ray remain 
constant, then the shadow of the line AB will be gradually 
lengthened as the film is moved farther and farther away. 
2N 
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Contrariwise, if the film be moved nearer the plane the shadow of 
AB will be foreshortened. It follows from the above that 
although the film in dental radiography cannot be placed in the 
ideal position, the nearer it is to the tooth the more horizontal 
will be the direction of the ray, and the farther it is away the 
more vertical will: be the angle. In practice the film is placed 
as near as possible to the tooth and the angle of the main ray is 
roughly calculated from the height and shape of the palate, which 
is ascertained by observation. Thus in the mazilla the higher 
the palate the more vertical will be the film and the more 
horizontal will be the angle of the principal ray. The most 
difficult cases are those with low palates, as not only has the 
angle of incidence to be more vertical, but the malar bone, which 
in them is often low and dense, has to be avoided. Means for 
overcoming this difficulty are discussed later, but it may be 
remarked here that it is sometimes insuperable. In the mandible 
the depth of the floor of the mouth will determine the angle of 
the X-ray beam. Thus, if the floor of the mouth is low the 
film will lie vertically, but if the floor of the mouth is high, then 
the lower part of the film will be curved medialwards. With 
the low, or deep, mouth the beam can be directed horizontally ; 
with the high, or shallow, mouth the direction of the beam will 
be more vertical, the inclination towards the vertical being in 
direct relation to the medialwards curve of the lower part of the 
film, 

(4) A Complete Examination of the Mouth.—A complete 
examination of the mouth can generally be made satisfactorily 
with ten films. The more quickly the work is done, owing to. 
the sensitiveness of the mouth, the more likely is the result to 
be satisfactory. The difficulty in overcoming a sensitive mouth 
is in some cases very considerable. The following methods will 
each show good results in certain cases: (1) Slow, deep, regular 
breathing through the mouth while the film is in position. (2) By 
getting the patient to rub roughly the sensitive part with one of 
his fingers. (3) By dabbing the sensitive part with weak car- 
bolic acid, about 1 in 40, or by swilling the mouth and holding 
the solution in the mouth for some time of a weaker solution, 
about 1 in 100 to 200. (4) By sucking a few tablets of * Pastilles 
Rhodia ’—a proprietary article. These tablets to be effective 
should be sucked for at least ten minutes before starting the 
operation. 
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The order in which the films are taken is immaterial. The 
direction of the X-ray tube should be arranged approximately 
before the insertion of the film (figs. 593 and 610 for positions). 

Film No. 1. Maxillary First Incisors (and occasionally, in 
patients with broad palates, the second incisors) —The main ray 
is entered in a downward direction at the midpoint of the roots 
of the incisors and should strike an imaginary plane midway 
between the film and the teeth at right angles. 

Films Nos. 2 and 3. Second Incisors, Canines, and frequently 

the First Premolars.—The film should be so placed in the mouth 
that its anterior edge bisects the lower border of the first incisor. 
The main ray is directed downwards and strikes the canine at 
about the junction of its upper and middle thirds. 
_ Films Nos. 4 and 5. Premolars and Molars—In the absence 
of the third molars an ordinary dental film will cover these 
teeth. If the third molars are present it may be necessary to 
take two films, one of which can be discarded later if a good 
shadow of the first premolar is found on the canine film. The 
direction of the ray varies with the position of the malar bone 
(fig. 581). As arule the ray is directed downwards, inwards, and 
a little backwards, so as just to miss the lower edge of the malar 
bone and the arched lower border of zygomatic process of the 
maxilla. In difficult cases with a low malar bone it may be 
necessary to radiograph through that bone, which means that 
clear shadows of the molar roots will not be obtained. In certain 
cases clear shadows of the second and third molars may be 
obtained by entering the rays downwards and a little forwards 
behind the arched lower border of the zygomatic process of the 
maxilla. | 

Film No.6. Mandibular Incisors—The direction of the ray is 
upwards. In many cases a considerable inclination is necessary. 
This inclination has to be increased in proportion to the curve 
backwards of the film brought about by the floor of the mouth. 

Films Nos. 7 and 8. Mandibular Canines and First Premolars. 
—The anterior edge of the film should not quite reach to the medial 
edge of the second incisor. The direction of the ray should be 
directly over the root of the canine and have a well-marked 
inclination upwards. Its exact position will depend upon the 
position of the canine in relation to the curve of the mandible 
and to the depth of the floor of the mouth. 

Films Nos. 9 and 10. Mandibular Premolars and Molars.— 
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The film, as a rule, can be made to cover four of these teeth. 
The same remarks apply here with regard to the presence of the 
third molars as to the corresponding maxillary teeth. The main 


Fic. 581.—To illustrate difficulties in radiographing the maxillary molars. 
The diagram is drawn from a bony specimen through the region of M. 1. 
The malar process of the maxilla and its curved lower border is approxi- 
mately opposite the junction between M. | and M. 2. ; 


Note the following points :— 

1. The main X-ray beam should just miss the malar bone. 

2. If the rays can strike the film more or less at right angles then the palatine 
and buccal roots will be of approximately normal length. 

3. If the palate is high the direction of the rays should be lowered, and would 
give a still more correct shadow of the roots. 

4. If the palate is low it is impossible to raise the direction of the rays without 
the intervention of the malar bone. If the direction’is not raised the 
shadow of the palatine root will be lengthened. If the direction is raised 
the shadow of the palatine root may be normal, but it will be obscured 
by the shadow of the malar bone. 

5. The higher the rays are raised the shorter will become the shadow of the 
buccal roots. } 

6. The shadow of the palatine root is always seen through the floor of the 
antrum. 

7. The shadows of the buccal roots will overlap and partly merge into that of 
the palatine root. 

8. The shadow of the edge of the buccal side of the alveolar process will be | 
lower than the edge of the lingual side. 


ray should be entered horizontally, or with a slight inclination 
upwards. . 

The technique used in producing radiograms of the teeth, as 
described above, brings about certain distortions in their shadows. 
These are :— 
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(a) In the. Maxilla—The first and second incisors are of 
approximately correct length. The premolars on the film which 
shows a comparatively correct length of a canine will be fore- 
shortened, whilst on the molar film they will be about correct. 
The molars—the palatine root is seen through the floor of the 
antrum and is lengthened. ‘The buccal root shadows are. 
shortened and often merge into the shadow of the body of the 
tooth. 

(b) In the Mandible—tThe incisors may be a little fore- 
shortened. The premolars on the canine film are foreshortened, 
whilst the canine root should be of approximately correct length. 
The premolars and molars on the molar film should be of correct 
length. 

(5) Occlusal Films.—Occlusal films, taken either infero- 
superiorly or supero-inferiorly, often afford information that 
cannot be obtained as satisfactorily in any other way. ‘The 
logical alternative to their use is stereoscopic films, but experi- 
ence does not justify their frequent use. 

Occlusal films are of three sizes: large, medium, and small, 
the last being the ordinary dental film. The only principle that 
has to be observed in occlusal radiography is that the main ray 
shall as far as possible be at right angles to the film. The 
film is placed between the teeth and the patient is told to close 

his teeth upon it. This operation is likely to distort the film. 
' This disadvantage is easily overcome by placing a metal plate, 
cut rather smaller than the film, below in the case of a supero- 
inferior film and above in the case of an infero-superior. The 
following points may be observed :— 

(1) Supero-inferior Film of the whole Mazxilla—The head of 
the patient is placed vertically and the film is inserted into the 
mouth as far back as possible. The main ray is entered from. 
above through the base of the nose. Depending upon the lie of 
the frontal bone in relation to the jaws, it may or may not be 
found necessary to give a tilt upwards to the head so as to prevent 
the shadow of the frontal bone being thrown over the shadow of 
the posterior teeth. The tilting of the chin is often of advantage 
when a radiogram of unerupted maxillary third molars is required, 
as these teeth generally lie looking a little backwards and out- 
wards. The ray, under these circumstances, will frequently pass 
_ through the length of the teeth. : 

(2) Infero-swperior of the whole Mandible-——The patient 
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should be placed as horizontal as possible, and. the mandible 
should be tilted well upwards. The main ray is entered about 
_ one inch behind the symphysis in the mid-line. 

(3) Occlusal Films of Small Areas——When radiograms of 
small areas only are required the ordinary dental film may be 
used. The head of the patient is tilted into a suitable position. 
The main ray is entered pease Ess above or below the film 
as the case may be. __ 

A convenient position for siimtng infero-superior views of 
the mandibular third molars may be noted here. <A small film is 
placed over the probable position of the tooth, the mouth closed. 
The head is then bent backwards and to the opposite side and 
is given also a slight rotation to the same side. The main ray is 
entered from below and at right angles to the film. If the 
shoulder of the patient is found to be in the way of the X-ray 
beam the hand and forearm of the side. near the X-ray tube is 
placed behind the patient or behind the chair. This movement 
has the effect of dropping the shoulder. 

(6) Extra-oral. Films.—For most dental purposes the half- 
plate film is sufficiently large. It is placed between two intensi- 
fying films to increase the rapidity of the exposure, and is lodged 
in a suitable casette. The casette should be placed against the 
side of the jaws, the chin given a moderate tilt upwards and the 
head turned a little towards the side to be radiographed. These 
movements will open up the space between the spine and the 
angle of the jaw of the side opposite to that to be radiographed. 
The main ray is entered through the centre of the space so 
created, and is pointed so as to strike the area it is wished to 
radiograph. Care must be taken that the shadow of the jaw of 
the opposite side—that is the side near to the X-ray apparatus— 
‘does not cast a shadow over the particular area to be radio- 
graphed ; and that the back of the side of the jaw being radio- 
graphed does not pass behind the level of the spine. The main 
ray hits the film obliquely and hence some distortion of the 
shadow is to be expected. 

(7) Localising. (1) Localising Unerupted Teeth, or Roots, in. 
Relation to Erupted T'eeth.—Ordinary lateral films are taken, and 
these are followed by a supero-inferior, or an infero-superior, as 
the case requires. By these means we get the horizontal and 
vertical lie of the unerupted tooth, or root, and from the films 
measurements can be taken in each direction, and thus the 


AN INTRODUCTION TO DENTAL RADIOLOGY , 551 


position of the unerupted tooth, or root, in relation to the erupted 
teeth can be calculated. 

(2) Unerupted Teeth, or Roots, in Edentulous Areas.—The 
simplest method is to make a rough dental plate of wax or other 
suitable material, and to incorporate in it a few bits of thin iron 
wire, or a flattened-out coil of thin iron wire. The plate is left 
in position when the lateral and occlusal films are taken. The 
relation of the unerupted tooth, or root, to certain pieces of wire, 
or to certain coils of the wire, is thus obtained. The plate is 
then replaced in the mouth and the position noted on the plate 
is marked on the gum. 

(3) Fractures of the Jaws. (a) Of the Mazilla.—Fractures of 
the maxilla are, as a rule, best radiographed by means of intra- 
= ee Lateral and supero-inferior films should be taken. — 

b) Of the Mandible—Fractures of the mandible are often ac- 
Aten by pain and by marked displacement of the fragments, 
and the taking of intra-oral films may thus be rendered very 
difficult or even impossible. It is therefore generally necessary 
to take extra-oral films, and, in order that the position of the 
fragments may be accurately gauged, it is advisable to take 
stereoscopic films. In taking stereoscopic films provision must 
be made for changing the casette without moving the patient. 
The casette is placed in position and the head of the patient is 
placed against it in the position described for taking lateral views 
of the jaws. The X-ray tube is removed to, say, 20 inches from 
the film, and the main ray is directed upon the part. The 
position is noted, and the tube is then shifted lateralwards for, 
say, 14 inches. The exposure is made, the casette is changed 
and the tube is shifted 3 inches to the opposite side, and a second 
exposure made. It is necessary to examine the films on a 
stereoscope. 

(8) Exposure Technique.—As each apparatus varies the time 
of exposure for films can be given approximately only. For 
radiotised dental films, working at about 40 cm. (16 inches) at 
60-65 kv., and 20 ma., about’ four to seven seconds will be found 
to be necessary, the time of exposure depending upon the thick- 
ness and density of the part to be radiographed. For extra-oral 
work, working at from 50-60 cm. (20-24 inches), at 50 kv. and 
20 ma., give about three seconds. 

(9) The Temporo-mandibular Articulation.—This is usually a 
difficult radiogram to obtain clearly owing to the relation of the 
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articulation to the base of the skull, and it will often be found 
necessary to take several before the optimum position is obtained. 
Of the various methods the film taken with the beam directed 
from above gives the most satisfactory and least distorted view. 
The following is the method: Place the joint to be examined 
against the centre of the casette so that the zygoma is horizontal. 
Turn the face very slightly towards the film so that a line at 
right angles to the centre of the plate will pass through the joint 
and external auditory meatus of the opposite side. The central 
ray should enter the skull about 4 cm. above the external auditory 
meatus of the side opposite to the joint being radiographed, and 
it should emerge through the joint itself. The tilt of the tube 
is about 15 degrees. Distance about 50 cm. Exposure about 
3 seconds at 65 kv. and 20 ma. (fig. 582, see plate A facing 
p. 580.) 

(10) Examination of the Antra.—It is often necessary to 
examine the antra for suppuration, or for the presence of a 
foreign body. . The diagnosis of antral suppuration may be made 
with intra-oral films, or extra-oral, the latter being the more 
usual method. 

Intra-oral Films.—In order to make a reasonably safe 
diagnosis with intra-oral films it is necessary that the technique 
shall be standardised, or, in other words, that the corresponding 
films of the opposite side of the jaws shall be taken in the same 
position. If this is done it is possible to make a comparison of 
the two antral shadows. 

Extra-oral Films—This is the usual method. As the ray is 
entered from the back of the head the radiogram is said to give 
a postero-anterior view. Of the various positions the following 
one is, perhaps, the most satisfactory : A whole plate film en- 
closed in a casette is placed vertically upon a suitable stand. 
The face of the patient, who is sitting upright in a chair, is so 
placed that his chin just touches the bottom of the casette, and 
his head is then bent, backwards until his nose is about 3—3” 
away from the casette. ‘The ray is entered from behind e a 
to pass between the antra about their mid-point and strikes the 
film at right angles. If the position be correct the shadow of 
the petrous bones should be seen immediately below the lower 
angles of the shadows of the antral cavities. Distance about 
26 inches. Exposure 5 seconds at 70 kv. and 20 ma. 
(ig. 592, see plate B facing plate I.) 
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(11) The Mounting of Dental Films.—Intra-oral films should 
be mounted preferably upon transparent frosted celluloid paper, 
known as ‘ Radio Paper.’ Small tongues, which serve to hold 
the films in position, can be cut by means of a carving tool of 
suitable shape. Ifa pattern of the position in which it is desired 
to mount the films be drawn in pencil on a sheet of paper, and 
this be placed under the transparent mount, it will show through, 
and the places at which it is required to cut the tongues will be 
seen. By this means films can be arranged in any position de- 
sired and a film mount can be cut in afew moments. From the 
point of view of interpretation it is desirable that the films be 
mounted close together. 

(12) Systematic Examination of a Complete Set of Dental 
Radiograms.—Films in which fine detail is to be looked for should 
-be examined in a darkened room against a strong. transmitted 
light. It is asking the impossible to expect to see fine detail in 
any other way. : 

The films should first be viewed as a whole, and any change 
which is common to all—such, for example, as an increased or 
decreased brilliancy, an increased or a decreased thickness of 
trabeculz, loss of alveolar edge, the presence of granulomata, the 
presence of rarefaction spaces, and so on—should be noted. Then 
a magnifying glass, of not less than two inches in diameter, 
should be taken, and commencing at the right upper molar region 
each tooth and its parodontal tissues should be examined in 
order. The condition of the alveolar edge, the periodontal mem- 
brane, the lamina dura, of the related interdental septa and of 
the bone deep to the apex of the tooth should be investigated. 
Systematically the examination of each film is made and when 
completed the general condition of the jaws and teeth is summed 
up. The radiographic evidence should then be checked against 
the clinical findings, and later against the pathological and 
post-operative findings. It is impressed upon the student that 
care and patience in examination are necessary, and only by close 
attention to detail can he hope to become a competent radiolo- 
gist. It is not inapt to quote in this connection some words of 
Browning :— 

Oh, the little more, and how much it is! 
And the little less, and what worlds away ! 
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(C) THE INTERPRETATION OF DENTAL RADIOGRAMS. 


The interpretation of dental films, other than the localising 
of buried roots and teeth, and of fractures of the jaws, which 
have already been dealt with, falls into two groups: I. The 
interpretation of normal radiographic anatomy, and II. The 
interpretation of morbid radiographic anatomy, the latter of. 
which may again be divided into changes of a non-inflammatory 
character including hyperplasia, and changes of an inflammatory 
character. ? 


I. NoRrmMAL RADIOGRAPHIC ANATOMY. 


Radiograms are composite shadows of solid tissues, or in 
other words, a radiogram is a two- 
dimensioned picture of a three- 
dimensioned tissue. They are 
unique: that is to say, whether 
made from normal or pathological 
tissue, they possess a character 
of their own apart from macro- 
scopic or microscopic findings. To 
understand the abnormal it is 
Fic. 583.The Periodontal necessary to study first the normal, 
Membrane Shadow is the black and for the purposes of this article 
ea eat ANN: ons the normal is defined as a tissue 
dural shadow is the white line which does not show evidence of 
rr thie Note thewaythetrabe, the results of infection. Thus 
cul join it and join each other. defined it will be found that the 
ate in fromtyot the eas the normal varies considerably, the 
majority of the variations being 
attributable to congenital, nutritional, and possibly, in some cases, 
to endocrine disturbances. 

The following details in dental radiograms (negatives) should 
be noted (fig. 583) :— 

(1) The Periodontal Membrane.—The shadow of this tissue lies 
between that of the cancellous tissue and that of the root. It is 
a narrow black line which, for practical purposes, is. of uniform 
thickness. When not deeply placed it is distinct, but when it is 
deeply placed, as about the apices of certain teeth, its clearness 
is interfered with by the shadows of the overlying tissues. At 
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’ the cervical edge it becomes continuous with the shadows of the 
submucous tissues which show but faintly. 

— (2) The Lamina Dura.—The shadow of the lamina dura is - 
sometimes known as the white line—the linea alba. It shows 
as a clear white line lining the sockets of all the teeth and is 
continuous with a similar white line covering the tops of the 
interdental septa. On its dental side it is normally smooth, 
On its cancellous side it is irregular and is continuous with 
that tissue to which it is joined by normally set cancellous 
trabecule. Actually the lamina dura is a rather dense crib- 
riform layer of dense bone whose normal radiographic shadow 
is an unbroken line. 

(8) The Cancellous Tissue——Normal cancellous tissue can 
only be defined by a recognition of certain of its attributes in 
the undiseased state. The following description does not include 
abnormalities of structure due to early nutritional and, possibly, 
endocrine disturbances. : 

A close examination of cancellous tissue will discover the 
following peculiarities :— 

(1) That an individual trabecula is not of uniform density, 
and that it has a finely granular character. The first of these 
peculiarities is due to alterations of its shape and position, the 
second to its porous structure. 

(2) That trabeculee meet each other at sharp—not rounded— 
angles, which angles may be acute or obtuse. From this it will 
follow that trabecular spaces will be irregular in outline, and 
that these irregularities will be sharply defined. . | 

Here and there will be found vascular canals. The shadows 
of these canals are roundish or ovalish in shape. Their walls 
are of the character of trabecule, and the trabecule that support 
them meet them at sharp angles. The importance of this 
description of normal cancellous tissue will be appreciated when 
the changes due to chronic infection are described. 

Less important characters to be noted are the differences to 
be seen in the pattern of the tissue at, different places. The 
shape and position of trabecule in adult tissue are dependent 
upon the strains and stresses they are called upon to bear. In 
the maxilla the pattern is that of a finely meshed honeycomb 
with angular cells. In the mandible, which is of the nature of a 
slung arch, the pattern varies. Thus at the sides of the body 
the trabecule are coarse, and the cancellous spaces are large, 
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the general trend of both being in a downward and forward 
direction, whilst in the incisor region, where the pressure is 
mainly vertical, the pattern of the structure approaches that of 
the maxilla. 

(4) The Foramina.—The characters of the shadows of a 
foramen are that it is surrounded by bone of a finely granular ~ 


- ‘structure, and that the trabecule which support it meet its wall 


at sharp angles—it thus shows similar characters to those of a 
nutrient canal, from which it differs in size only. The AID OE EI 
foramina likely to be seen on dental films are :— 

(a) The Incisive Foramen (the Anterior Palatine).—It is seen. 
normally between the maxillary incisors. In size it varies within 
wide limits. 

(6) The Greater and Lesser Palatine Foramina (the Postervor 
Palatine Foramina).—These are seen occasionally in films of the 
maxillary molar region. They do not add materially to the 
difficulties of interpretation. 

(c) The Mental Foramen.—This is seen normally between 
and rather below the apices of the first and second mandibular 
premolars. It shows, as a rule, in addition to the characters 
mentioned above, shadows of trabeculze crossing its shadow. 
These are shadows of the trabecule situated on the lingual side 
of the mandible. | 

(5) The Coronoid Process.—The tip of this is often seen at 
the back of maxillary molar films. 

(6) The Maxillary Sinuses (the Antra).—The shadow of the 
anterior part of these sinuses is seen on the canine and molar 
films. The shadow of the lower border is seen in close relation 
to the apices. of many teeth. The palatine roots of the molars 
are seen through the shadow of the floor of the sinus. Anteriorly 
the shadow of the lateral border of the antrum joins the 
shadow of the anterior wall which in its upper extremity 
joins the shadow of the floor of the nose. The antrum is very 
variable in size ; its anterior extremity lying anywhere between 
the plane of the first molar and that of the canine. The antral 
space may be divided by partitions, and the shadow of these 
may be mistaken for the walls of a multilocular cyst. In a 
backward direction the shadow of the floor of the antrum merges 
into the dense shadow of the malar bone. 

(7) The Compact Bone.—The only compact bone of import- 
ance met with in dental films is that of the body and ramus of | 
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the mandible. Radiographically it is practically structureless, 
but shows a faint lineation in the direction of its length. 

(8) The Teeth.—The enamel can always be distinguished from 
the dentine and occasionally the dentine can be distinguished 
from the cementum. As a rule the density of the root shadows 
can ‘absorb’ the shadows of the adjacent tissue without dis- 
turbing its own uniformity, but in the case of deeply placed 
roots in relation to coarse trabeculz, such as the mandibular 
premolars, the shadows of the trabecule are seen superimposed 
upon the shadow of the roots: in them it is a normal and not a 
pathological condition. 

(9) Changes in Radiographic Appearances due to Age.—The 
preceding description applies to normal adult tissue. In youth 
the tissues are moving onward towards the adult state. This 
immature tissue is usually clear, but lacks the sharp definition 
of good adult bone. The periodontal membranes are thicker, as 
are the lamine dure, and the arrangement of the trabecule is 
disturbed by the presence of unerupted teeth. The maturation 
of this tissue may be delayed so that in the early twenties it may 
sometimes be seen. This immature tissue in some respects 
mimics the appearances seen in early infection, and at times 
may present surprisingly difficult problems to the radiologist. 
In old age regressive changes are present. Radiograms show 
loss of lime salts in the bone, but not apparently in the teeth. 
The trabecule diminish in size, while the cancellous spaces show 
an increase. Somewhat similar changes may be seen in films of 
parts suffering from disuse. 


II. Morsip RADIOGRAPHIC ANATOMY. 


(1) Non-inflammatory Changes.—Under this heading come 
cysts, malignant and non-malignant neoplasms, developmental 
defects and hyperplasia. Though it is not proposed here to deal 
with these subjects in a lengthy fashion, as the descriptions and 
diagnoses are dealt with elsewhere in this book, it is felt that a 
few remarks from a radiologist’s point of view may be of some 
value to the student. 

(a) Cysts—These as a rule show as clear rounded translucent 
areas in the substance of the bone, and around the areas the bone 
adjacent to its wall shows some condensation (see fig. 602). If 
the cyst is uninfected the bone adjacent to its wall does not show 
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infective changes (q.v.). If a cyst is multilocular it may show 
many rounded translucent areas separated from each other by 
rather denser linear shadows, which may be faint or well-marked, 
depending upon the thickness of the walls and the presence or 
‘absence of lime in them. 

(b) Endosteal Non-malignant Growths.—These generally show 
as comparatively translucent areas of a somewhat irregular 
outline. Endosteal myelomata having lobulated surfaces, the 
irregularities of which fit into correspond- 
ing depressions in the bone wall, may give 
the appearance of having trabecule crossing 
the translucent area. The shadows simu- 
lating trabecule are the shadows of the 
edges of the bony depressions. The bone 
in relation to such a tumour may show 
some condensation, but it does not show 
inflammatory changes. 

(c) Malignant Tumours.-——Except in ex- 
Fic. 584.—Compensa-. tremely rare cases malignant tumours 

mera ( Miers invade the bony tissues of the Jaws from 
periodontal mem- the outside, eroding the bone in relation 
brane is not thick- +o their advancing surface. The attacked 
ened; (2) that the ‘ 
trabeculae meet the bone seldom shows any reparative or 
much thickened infective changes. | 
mal angles and that (d) Salivary Calcult.Calculi of the 
they are not thick- submaxillary glands are best shown on 
ened except where ; 
they join it. occlusal films. The calculi show as opaque 
areas not closely related to bone structures. 
They may be diagnosed from calcifying tumours of the floor of 
the mouth by the fact that the edge of the calcified area in the 
tumour is not as a rule sharp, and does not reach to the edge 
of the shadow representing the tumour. 

(ce) Hyperplasia of Bone.—Localised patches of hyperplasic 
bone occur in relation to misplaced teeth which are called upon 
to bear abnormal stresses and strains. The change is frequently 
seen in front of the anterior root of a mandibular third molar 
which has tilted forward and which has to support in its unnatural 
position an abnormal strain during mastication. Fig. 584 shows, 
diagrammatically, the changes which are found. The bone in 
the position of the lamina dura is thickened and the trabeculee 
which join it show some thickening, but do not show the usual 
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signs of inflammatory changes. The periodontal membrane is 
not thickened. 

(2) Inflammatory Changes.—A General Account of Infective 
Changes in the Bones.—Chronic infection in, or in relation to, 
the bones of the jaws brings about reactive changes which . 
it is the business of the radiologist to understand and interpret. 
The changes seen are unquestionable, and that certain of these 
changes are often associated with sickness in the patient is also 
unquestionable ; but it is by no means certain how far these 
changes are due to the presence of organisms in the bone and 
how far they are due to toxins formed by organisms situated in 
and upon tissues about the bone and closely related to it. It is 
maintained by E. W. Fish! that all gum margins that have been 
examined, whether from the young or the old, show evidence of 
round-celled infiltration, and as I. Maclean admits that strepto- 
cocci are demonstrable at a depth of two millimetres, it follows 
that we have an infected mesoblastic tissue in immediate contact 
with and morphologically related to bone. It is from a laboratory 
point of view a rather moot point whether these germs remain 
in the superficial tissues, or do pass from thence to the deeper 
tissues. Radiology certainly supports the second view, but it 
also supports the view that the main infection, but not necessarily 
the more toxic, remains localised to the surface tissues and that 
the deeper changes are to a large extent of a toxic character. 
But whatever may be the cause of the deeper tissue changes 
there is abundant evidence to show that the cause does not 
remain of a localised character but affects tissues over large 
areas. And further, that patients showing the more extensive 
changes of a certain character are those which appear to be 
suffering from oral infection. In assessing the importance of 
these deeper changes it is as well to remember that not only the 
germs but the damaged tissue itself may be, and probably is, 
toxic to the patient. When reading the following descriptions 
it should be remembered that in the matter of the explanation 
of inflammatory bone changes the radiologist led the way by 
many years, and that he had to rely mainly upon clinical observa- 
tions. It may be that in the future he will, as the result of 
laboratory observations, be called upon to modify his views, but 
until such investigations are more advanced and have received 
general acceptance that time will not have arrived. Whatever 

1 Brit. Dent. Journ., 1935, June 1 and 15, and 1936, Sept. 15. 
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may be the next advance in interpretation it will not alter the 
fact that the changes seen in bone give a measure of the extent 
and virulence of an infection about the jaws, and a measure of the 
resistance of the patient to that infection. For the present, 
therefore, the description of the changes seen in bone are based 
upon the assumption that they are due partly to toxins affecting 
the tissues and partly to germs infecting the bone. 

If the infection is of an ephemeral character no appreciable 
changes can be discovered. But if it be of a more prolonged 
character, then the reaction of the tissues leads to changes in their 
shadows which to some extent it is possible to distinguish. In 
appearance these changes in the cancellous tissue vary consider- 
ably, but all are dependent upon the two inflammatory changes 
in bone known as rarefaction, or osteoporosis, and sclerosis, or 
osteosclerosis. According to which of these is the more active 
the changes seen will be either mainly destructive or mainly 
constructive. Each of these changes may be of a localised or 
of a more generalised character. 

Before entering upon the description of the changes it will be 
a help to consider the accompanying scheme, which represents 
the type of lesions which may be present in relation to infected 
teeth and gums, and which it is desirable to be able to distinguish. 
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A Scheme representing approximately the Various Conditions 
which may be present in relation to Infected Teeth and Gums. 


Healthy 
Sg pie 
ee ee 
“no; Ea © 
Sub-infected. Infected, moderately active. 
Showing curative changes due Infective changes more evi- 
to infection = scar tissue. dent than curative. Sur- 


rounding tissue not scarred. 


Probably harmless. Harmful but curable. 

Partial cure, less active. Infected, more active. | 
Infective and curative changes Infective changes more 
balanced. Surrounding tissues marked than in above. Some 
sclerosed. Shadows clearing. scar tissue present. 


Curative changes = scar tissue. 
ER. GC. cas, Harmful. Partial cure only 


Doing little harm. Curable. possible. 

~ Cured. Infected, still more active. 
Active infection ended. Sur- Infective changes still more 
rounding tissues sclerosed. evident. Curative changes 
Shadows clear. | present, but of feeble type. 
Harmless. Harmful. Incurable. 

Y 
Reinfected. 


Not capable of further cure 
owing to surrounding scar 
tissue being incapable of suit- 
able reaction. 


Harmful. Incurable. 
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The above scheme is not to be taken too literally, but merely 
to be regarded as approximately the types of lesions one may 
expect to find in dental films. From it it will be seen that the in- 
fection may be of a light character and do little harm, the repara- 
tive reactions keeping the infection localised—such an infection 
is called a sub-infection. Or from the first the infection may be 
moderately active and of a progressive character ; it is harmful, 
but still curable. Such lesions may undergo complete or partial 
cure, and after cure may become reinfected, or it may from the 


Fie. 585.—Gross changes in cancellous tissue. - 
1. Normal. 2. Porosed bone. 3. Sclerosed bone. 4. Hyperplasic bone. 


first become progressively more and more active until it is im-. 
possible to arrest its progress. It is important not only to 
remember these various stages, but to realise that they all may 
be, and generally are, present at the same time. 


Bone reacts to toxins, and certain other irritants, in two 
ways: it either becomes lighter or heavier, the former state 
being brought about by a thinning of the trabeculz, the latter 
by a thickening (fig. 585). Thinning of the trabecule is generally 
accompanied by a thickening of the trabecule on the outskirts 
of the affected area, and is always followed by thickening as 
the irritant decreases in virulence or dies out. ‘Thickening of 
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trabeculz may be the only change to the irritant. Thinning of 
the trabecule is known as osteoporosis, caries and rarefaction ; 
thickening of the trabecule is known as osteo-sclerosis, or, more 
shortly, sclerosis. The former will show a decreased opacity to 
X-rays, the latter an increased. 

Sclerosis.—It will be remembered that normal trabecule are 
not of uniform density, have a finely granulated structure, and 
that they meet each other at obtuse or acute angles, and thus a 
normal cancellous space is irregularly angular in outline. If the 
tissue undergoes a sclerosis the following changes occur: the 


_ trabecule thicken and become more uniformly dense, thus losing 


their granular appearance; the angles at which the trabeculze 
meet become rounded, and thus the cancellous space becomes 
smaller and has a rounder outline. From a radiological point 
of view the structure of the bone is seen to have altered in ap- 
pearance from an irregular angular mesh defined by delicate 
granular-looking trabeculz to a roundish mesh defined by coarse 
uniform-looking trabeculee—the character of the architecture has, 
if one may be allowed the illustration, changed from the Gothic 
style to the Norman. If this change has taken place in the 
absence of infection, the shadows will be bright and clean, 
although the bone will be more opaque ; but if it has taken place 
in the presence of infection, then the sclerotic change will be im- - 
perfect, the trabeculz being less dense and not fully formed, and 
in such cases the shadows will be indefinite and ‘ dirty.’ 
Porosis.—If the tissue undergoes porosis the trabecul 
become thinned and the cancellous spaces will increase in size, 
but their characteristic shape will remain. As the tissue is less 
dense, or rarefied, it will be less opaque to X-rays. Its shadow 
will be less dense, the trabecule will be more delicate and the 
cancellous spaces will be larger. At this stage the porosing 
process may stop and be followed by the sclerosing process 
described above. Or it may advance and the thinned trabeculz 
at places are absorbed. In the jaws this absorption would 
appear to occur in multiple isolated spots each one of which will 
show as an area of increased translucency, or, more shortly, as an 
area of rarefaction. Some doubt has been cast upon the exist- 
ence of these areas, but as it is difficult to explain certain changes 
in the bone in their absence their existence will be assumed. 
It is true that these delicate areas are difficult to see owing to 
the obscuring shadows of their enclosing bone, but diligent 
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observers will be rewarded by finding them providing that the 
films they are examining are of good quality. As a rule the 
carious process does not advance beyond this stage and is 
followed by evidence of repair, but occasionally in more’ intense 
infections large areas of rarefaction appear. Such, however, are 
probably not due to the bacteria which ordinarily infect the jaw 
bone, and will not be considered as coming under the head of 
chronic infections. 

Let us now consider more closely a tiny isolated area of 
rarefaction and follow its progress from formation to complete 


Fic. 586.—Ideal diagram of the formation and cure of a small rarefaction space. 
A. Normal cancellous tissue. B. Formation of small rarefaction space. 
C and D. Stages in its cure. 


cure. The thinned walls of a few associated cancellous spaces 
are eroded through leaving behind a small irregular area of rare- 
faction, as shown in fig. 586. The process of repair now starts. 
Irregular bits of bone are absorbed and thus the irregularities in 
the outline of the space are removed. The wall of the space 
thickens, and gradually closes in upon it. This centripetal 
movement continues to diminish the size of the space until 
nothing remains but a small round dark spot surrounded by 
sclerosed bone. At the same time as these changes are occurring 
in the area itself reactive changes are taking place in the immedi- 
ate surrounding bone, and these likewise consist of thickening of 
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the trabeculz and rounding of the cancellous spaces. Farther 
away still the pathological changes gradually cease until normal 
tissue is encountered. 

The small round dark spots surrounded by sclerosed bone 
are diagnostic of old bone infection. Typical ‘spots’ are not 
always to be seen, even though present, unless the film, the rays, 
and the tissue are in suitable combination. They are not 
necessarily globular spaces, but may be oval or elongated, the : 
roundish appearance being seen at certain angles only. They 
must be distinguished from nutrient canals. These are more 
ovoid, their surrounding bone not very thick and not uniform 
in density, and the trabecule which support them are not 
sclerosed. These inflammatory spots appear in some cases to 
undergo complete obliteration, leaving behind them nothing but 
a small mass of sclerosed bone—evidence of a cured mass of 
infected tissue. In yet other cases the process of cure occurs at 
an early stage, the area becoming surrounded by a thin layer of 
sclerosed bone and the space remaining more or less of the same 
size. 

The radiographic evidence of the infective origin of these 
spots is indirect and is this: They are found in the neighbour- 
hood of obviously infected roots, and they are frequently seen in 
the substance of an interdental septum which is in a state of 
chronic inflammation. 

The character of the shadows is a matter of extreme im- 
_ portance in diagnosis. The aim of diagnosis should be not only 
to discover that an inflammatory lesion exists, but also whether 
it is active, quiescing, quiescent or sterile. Normal tissues give 
sharp clear shadows in which haziness is absent. Inflammation 
of bone due to infection gives no recognisable radiographic 
evidence of its presence in its early stages, but later there comes 
a slight haziness in the previously clear tissue shadows. This 
haziness is due to increased vascularity of the part and the 
presence of inflammatory products. The lesion being progressive, 
there follow destructive changes which show indefinite shadows 
which are hazy or dirty. The same type of indefiniteness accom- 
panies early constructive changes, but as the infection dies down 
so do the shadows clear and the sclerosing tissue becomes more 
compact and definite. It is a fair deduction if the tissue shadows 
are clean and not dirty that the irritant effect of the infection has 
died down and that the lesion itself is sterile or quiescent. 
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Having now described in a general way the changes due to 
chronic infection that may be seen in the bones of the jaws, we 
will now discuss certain features of infection as it occurs either 
superficially from the surface of the mouth, or deeply from the — 
apical foramina of teeth with infected or dead pulps. 

(1) Infection from the Gingiva.—An infection from the 
superficial tissues may presumably at times remain localised, but 
‘In many cases it spreads deeply either directly through the surface 
of the bone or along the route of the immediate parodontal 
tissues. | 

(a) Via the Surface of the Bone.—An infection of the muco- 
periosteal tissue involves the surface layers of the bone. If the 
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‘Fic. 587.—Surface infection of bone. 


Destruction of compact surface layer, opening up of cancellous spaces. 
Attacked bone has undergone repair. Sclerosed bone with roundish can- 
cellous spaces. 

The repaired bone has been re-infected. 

A piece of bone in which infection and repair are comparatively balanced. 
The surface layer of bone is thickened, as are the trabecule, and the 
superficial cancellous spaces are rounded. Below is normal bone. . 
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infection is of a mild character only constructive changes are 
seen. ‘Thus (fig. 587) the thin compact layer of the bone becomes 
thickened and. sclerosed, and the superficial cancellous spaces 
show a diminution in size and a rounding of their irregular out- 
line, changes due to thickening of their enclosing walls. Such 
a change may. be limited to the superficial layers of the bone. 
Should the infection, however, be more intense, then destructive 
changes take the place of constructive. The surface layer of the 
bone is destroyed, and thus the superficial cancellous spaces are 
opened up. The normally clear shadows of the part may become 
a little hazy, but the tissues here are thin and unlikely to show 
this change. If the destructive changes persist, rarefaction of 
the deeper bone occurs and the area of destruction enlarges. 
But if the resistance of the tissues is sufficient the destructive 
changes give place to constructive. The free parts of the walls 
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of damaged cancellous spaces become absorbed and the density 
of the remaining bone increases. A compact layer forms over 
the surface and the cancellous tissues below for a varying depth 
show rounding of their original irregular outline and their walls 
become thicker and more dense. Lower still the bone shows fewer 
sclerotic changes and gradually passes into normal tissue. The 
new sclerosed bone represents a healed tissue and may so remain, 
or it may later be reinfected, in which case the surface is again 
eroded and the cancellous spaces opened up, and a series of 
changes similar to those already described follow. 

Infection from the surface is by no means always so limited, 
but, with or without destructive surface changes, may pass deep 
into the substance of the bone involving in certain cases an entire 


_. jaw. Depending upon the at present unknown characters of 


infections the changes seen will vary. Thus in some cases it 
would seem that numerous small colonies of bacteria settle in 
the tissues, forming in time small rarefaction areas which, under- 
going the changes already described, leave behind a bone closely 
patched with sclerosed areas. In other cases the infection takes 
on a very extensive character and spreading widely may involve 
a whole jaw. They do not, in the experience of the writer, ever 
exhibit a-generalised rarefaction of the bone, but always a 
generalised sclerosis, often of a very ‘ dirty ’ type, with here and 
there small patches of bone which would appear to be centres 
of infection. As a rule these cases are not the victims. of a 
destructive marginal osteitis, but, on the contrary, may show a 
more or less unbroken though pathological surface bone. They 
are not very common, but they are most important cases, and 
can be easily missed on cursory examination (figs. 598 and 600 
for type of sclerosis). 

(b) Via the Immediate Parodontal Tisswes—the Periodontal 
Membrane and the Lamina Dura.—From a gingivitis the infection 
and its products spread into the parodontal tissues, causing 
changes in both the bone and the periodontal membrane. The 
earliest stages of the infection cause no appreciable radiographic 
change. With persistence of the infection there comes a change 
in the periodontal membrane shadow ; it becomes hazy. Later 
the shadow becomes thickened. This thickening may be obvious 
or scarcely appreciable, and it may be general or localised to the 
- cervical region, which is unusual, or to the apical region, which 
is usual, 
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At the same time as the changes in the periodontal membrane 
are occurring there are concomitant changes in the lamina dura. 
The increase in breadth of the periodontal membrane requires an 
enlarged housing space, and this is brought about either by a 
rise of the tooth in its socket, or more commonly by absorption 
of the dental wall of the lamina dura. If the infection be com- 
paratively active the lamina dura will be eroded through at 
places and its continuity thus be broken. The breaking of the 
shadow is frequently seen about the apices of teeth, but it may be 
more general and in many cases it completely disappears. With 
a less active infection there will be a slight thickening of the 
periodontal membrane shadow, while the shadow of the lamina 
dura may show a decided thickening due to the filling up of the 
small cancellous spaces on its side away from the tooth. In still | 
other cases the lamina dura, though unbroken, may show at 
irregular intervals erosions opposite which may be seen smaller 
erosions on the root shadow. They may be referred to as 
‘beading ’ of the periodontal membrane shadow (figs. 595 and 
597). They are evidence of infection. They are usually found 
about the apices of teeth, but may be of a more general dis- 
tribution. On the removal of a tooth with the affected membrane 
small erosions will be found on its root. : 

It follows from the above that a thickened periodontal mem- 
brane must be regarded as evidence of a progressing lesion, 
whilst a thickened lamina dura, of which the shadows are com- 
paratively clear, is evidence of a quiescing lesion. Generally 
speaking, as the lesion quiesces the periodontal membrane will 
show a gradual narrowing, but its outline may be a little irregular, 
whilst the lamina dura will be irregularly thickened and will 
often merge into a patch of sclerosed bone (figs. 595 and 600). If 
the improvement continue the periodontal membrane undergoes 
further shrinkage, a change which is accompanied by an approach 
to the root shadow of a clear sclerosed surrounding bone which 
may have incorporated the lamina dura. At such a stage the 
lesion must be considered cured, or at least quiescent. But it is 
a damaged tissue, a fibrosed tissue, and should it again become 
infected there is little chance of a further recovery. f 

(2) Infection from a Dead or Dying Pulp.—Changes due to 
infection about the apices of teeth may be due to infection via 
the apical foramina or the periodontal membrane, and in certain 
cases it is impossible to distinguish the source. Thus it is not. 
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uncommon to see just beyond the apex of a tooth a faint rare- 
faction of a fusiform shape and lying in the direction of the main 
lymphatic drain. The rarefaction in these cases is due to a 
thinning of the trabecule. Such a change may be due to an 
infection from either route. It is evidently due to a low type of 
infection, or perhaps more correctly, as it is sometimes seen in 
relation to a tooth of which the pulp has died under a filling, to 
a low type of irritant. Should the infection cease, or decrease, 
the area becomes sclerosed. 

In other cases in which the infection is more intense from the 
first, there is a thickening of the apical periodontal membrane. 
In time this membrane may show signs of beading and the 
lamina dura may disappear. The shadows will be somewhat 
hazy. Should the infection increase an acute or chronic abscess 
may form. A chronic abscess will show as a well-marked area 
of rarefaction surrounded by bone showing the usual changes 
-due to infection. An acute abscess, with the exception of some 
blurring of the shadows, will have no radiographic signs. Should 
a patch of necrosis form, it will show no evidence in its early 
stages, but in later a dark irregular line will appear about the 
necrosed area and will indicate ‘ the line of demarcation.’ 

Granulomata.—Under certain conditions a granuloma may 
develop (fig. 594). A granuloma is a mass of soft tissue attached to 
the periodontal membrane. In a film it. appears as an obvious 
translucency in relation to the apical portion of the root. It may 
or it may not be actively infected. If the infection has remained 
comparatively active the shadow of the surrounding bone for 
a varying distance will be rather dull and there may be some 
ill-defined thickening of the trabecule, but there will be no 
clearly defined limiting wall. As the intensity of the infection 
decreases the surrounding tissue shadows gradually clear, the 
more distant trabecule may narrow, while the closer remain 
thick and the bone immediately around the granuloma becomes 
condensed into a wall of varying thickness, the shadows of which 
in time become clearly defined. A granulomatous area showing 
these last characters is either sterile, or the infection has become 
satistactorily encapsuled, and hence is practically harmless. 

Granulomata may grow in relation to other parts of the 
periodontal membrane, more usually from the cervical region. 
They may be either on the lingual, buccal, anterior or posterior 
side of the tooth, or cover more than one side. If the granuloma 
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is either on the lingual or buccal side it may be diagnosed with 
some degree of accuracy by the presence of a faint crescent- 
shaped line superimposed upon the shadow of the root, and 
having the convexity of the curve towards the apical part of the 
tooth. The shadow may extend across the interdental septum 
if the granuloma reaches in front or behind the tooth. These 


curved lines certainly suggest the presence of cervical granu- — 
lomata, but alone they also represent loss of alveolar edge. The | 


diagnosis is more certain if the surface of the bone of the related 
interdental septum shows blackish dots, which are characteristic 
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Fie. 588.—Cervical granuloma. 


A. Note faint curved line of sclerosed bone with convexity towards apices of 
roots, and erosion spots on surface of bone of interdental septum. Suggests 
the presence of a granuloma on either the buccal or lingual and the anterior 
surfaces of the neck of the tooth. 


B. Note same curved sclerosed line but without erosion spots. Might be a 
granuloma, but probably represents loss of bone only. 
(See also Fig. 604.) 


of erosion spots. This important sign was first pointed out by 
Reginald Curnock (figs. 588 and 610). 

A granuloma may become cystic. If it is sterile it will show 
characters similar-to a sterile granuloma, except perhaps that the 
rarefied area will be more translucent. It will differ from an 
ordinary uninfected cyst in that the wall of the latter will be 
narrower and of more delicate structure and it will be supported 
by a cancellous tissue of normal structure. Further, if in each 
case the periodontal membrane shadow be followed round the 


root, it will be found that the shadow of the granuloma or cyst . 


which has arisen from it will blend with it, whereas in the case of 
a cyst unconnected with the root it will remain separate. If 
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an ordinary cyst becomes infected its wall in time will show 
infective changes. 

(8) Changes of Uncertain Origin. — (a) Osteoid Sclerosis 
(fig. 589, see plate A facing p. 580).—The name osteoid sclerosis 
is used for want of a better. In this variety the characteristic 
cancellous pattern of the bone is replaced by a tissue the shadow 
of which gives the appearance of finely ground glass. The 
laminal dural shadows have disappeared, and as a rule the 
periodontal membrane shadows show a little thickening. The 
intersocket bone may show a less dense streak about midway 
between the sockets. The complete obliteration of empty 
sockets may be delayed. It is not a true sclerosis of bone in 
the ordinary sense of the word, but represents an osteoid 
condition possibly brought about by a special infection. (The 
condition requires investigation.) It is frequently seen in in- 
terdental septa which have been infected over a long period, 
and especially in patients who by following a careful hygiene 
have kept the disease more or less in abeyance. It may occupy | 
a whole jaw, usually the mandible. It is mentioned here rather 

than under inflammatory conditions so that its appearances can 
be contrasted with diffuse osteitis deformans, from which it must 
be distinguished. 

(b) Diffuse Osteitis Deformans.—In the last edition this 
disease was described as diffuse osteitis fibrosa, but as it may be 
found with other manifestations of Paget’s disease, it seems more 
correct to describe it under the above title. The disease usually 
appears in the maxilla. It differs in appearance from the diffuse 
osteoid sclerosis in that its ground glass appearance is much 
coarser, and the whole mass of affected bone is much more 
uniform in appearance, and here and there—and this is a 
diagnostic point—will be seen flaky, more opaque areas. After 
the extraction of a tooth the empty socket is rapidly filled with 
the pathological tissue and all trace of the empty socket dis- 
appears. The periodontal membranes are not as a rule thickened. 

(c) General Sclerosis (Hyperplasia).—This variety, the 
independent existence of which is perhaps uncertain, occurs in 
vigorous types of patient, such as used to be described as ‘ gouty ’ 
types, and it is probably part of associated changes in other 
parts of the body. The characteristic points about it are: 
the shadows are clear; the trabecule are thickened but do not 
present a sclerosed appearance ; the angles at which they meet 
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remain normal and the cancellous spaces retain their usual 
shapes. Its cause would appear to be due to a mild irritation 
which stimulates growth, and the origin of which is outside the 
mouth. 

(d) Other Conditions.—It is not proposed to make an attempt 
to describe other conditions seen on dental films, and which do 
not conform to descriptions already given. It is necessary, 
however, to warn the student that they do occur and that the 
origin of them is uncertain. When he does discover them, they 
will offer him an opportunity of exercising his scientific acumen. 


(D) THE RELATION OF LYMPHATIC FLOW TO THE 
EXTENSION OF BACTERIA AND THEIR PRODUCTS. 


It is accepted that the direct extension of bacteria and their 
products is bound up with the direction of the lymphatic flow. 
The study of dental films suggests that the spread of infection 
from localised lesions follows a more or less main drainage which 
has a very free anastomosis with neighbouring parts. This 
radiographic evidence is strongly supported by the recent and 
very interesting work of Alexander MacGregor. 

The laboratory evidence has shown that the lymphatics from 
the gingival trough pass down the periodontal membrane, 
anastomosing freely en route with those from adjacent parts, 
and at the apex of the tooth anastomose with those from 
the pulp. And further, that the lymphatics from the gingiva 
pass through the bone to the pulp, dentine and cementum of 
adjacent teeth. The net result of the evidence is that the 
lymphatics of the bone, teeth and mucous membrane anastomose 
freely. 

The evidence of radiology as to the flow of the lymphatics is 
instructive and has clear clinical bearings (figs. 590 (see plate B 
facing plate I) and 610). If it be allowed—and it must be 
allowed by the most sceptical—that the main infection follows 
the course of the main lymphatic drain, and leaves behind in 
its wake a permanent record of its distribution in the shape 
of altered tissue, the following deductions can be drawn: The 
lymphatics from the maxillary incisors pass to below the floor 


1 Proc. Roy. Soc. Med., 1936, xxix, 1237 
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of the nose—a direction also supported by the occasional occur- 
rence of an abscess in that region in relation to infected incisors. 
Those from the canine pass upwards and backwards towards 
the floor and anterior wall of the antrum, which sinus it 
occasionally infects. Those from the premolars and molars 
pass upwards—the sinus being frequently infected from the 
buccal and occasionally from the palatine roots of the molars. 
In the mandible the lymphatic flow from the mandibular 
incisors passes downwards and ends in the submental gland, 
whilst those from the remaining teeth pass downwards into the 
mandibular canal. 

The study of the films suggests also that the teeth might be 
arranged in certain groups. These observations have a clinical 
bearing which is of more importance in the case of the maxilla 
than the mandible. Thus, if a maxillary first incisor is infected 
it is comparatively certain that the infection will spread to the 
second incisor of the same side and vice versa. If the canines 
and premolars be infected, then the teeth in front and behind this 
group may escape; for example, an infected maxillary second 
premolar may not infect a first molar. Further, if M. 1 be 
-infected M. 2 will almost certainly suffer, whilst the septum 
between M. 1 and P.M. i may escape (fig. 608). If M. 2 be 
infected M. 1 may escape, but M. 3 is. likely to be infected. 
The evidence of this spread of infection from tooth to tooth is 
very strong, and certainly suggests that infected teeth showing 
indifferent signs of recovery should be removed if adjacent teeth _ 
are to be saved. In children infection spreads more rapidly 
than in adults, so that retention of infected teeth in them cannot 
be justified. 

In connection with the lymphatic flow it seems appropriate 
to discuss here the so-called ‘lymphatic streaks’ which may 
often be seen in the bone between teeth. These streaks of less 
opaque bone pass inwards between the roots of teeth in the sub- 
stance of the interdental septa. They are commonly seen between 
the mandibular incisors, but may be seen elsewhere (fig. 609). 
The probable explanation of these markings is ‘ that they are the 
remains of the interfollicular bone, and that they are seen because 
the junction between the adjacent tooth follicles, each of which 
has its own lymphatic drain, is imperfect ’ (S. Colyer). Further. 
if they were in the position of the lymphatic drain of the part 
they would suffer changes due to infection such as are seen so 
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frequently in the bone beyond the ends of infected teeth. Far 
from so reacting, they often retain their normal bony structure 
even though in relation to bone showing evidence of infection. 
It is probably correct to regard them as a congenital defect due to 
imperfect fusion of adjacent tooth follicles. 


(KE) RESIDUAL INFECTION. 


Resolution of infected jaws may be complete or incomplete. 
The time of resolution cannot be foretold from radiograms, but, 
speaking generally, they suggest that most residual infections 


undergo satisfactory resolution within two years. In complete 


resolution no evidence of the previous infection remains ; but in 
incomplete resolution the infection remains more or less generalised 
or limited to certain areas. Resolution may be incomplete in 
the sense that structural changes in the bone brought by the 
previous infection to some extent remain, but it does not follow 
that the infection itself may not be cured, or quiescent. Such 
incomplete resolution is common in jaws which have suffered a 


marked sclerosis, and clinically corresponds to edentulous jaws. 


showing bossy irregular surfaces. But resolution may be far 
from complete, the whole jaw showing evidence of comparatively 
active infection. The unfortunate condition known to dental 
surgeons as “ persistent shrinking of the jaws’ is almost certainly 
due to residual infection, and would appear to continue until the 
infection comes to an end. 

It will be seen fromthe above that it must not be assumed 
that because the edentulous bone does not return to normal that 
the jaw is still infected. All chronically infected bone has under- 
gone some degree of fibrosis and sclerosis, and in such cases the 
end results of repair will be abnormal tissue and consequently 
give abnormal radiographic shadows. 

Of the causes which give rise to unresolved infection the 
commonest is, perhaps, the insufficient extraction of infected 
teeth, which, if in relation to an area of infected tissue, continually 
reinfect it. Other causes are: incomplete extraction of infected 
roots ; infected cyst walls ; and lastly, lack of resistance on the 
part of the patient. 

Apart from the remarks that have already been made, residual 
infection can be diagnosed comparatively safely if the usual 


~ 
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evidence of active chronic osteitis be present. Other evidence 
is the failure of the edge to form a compact surface layer—this 
is the ‘ saw edge’ of certain writers. There are, however, many 
cases in which only a pectoral or histological examination 
can settle a doubt. 

Lastly, in connection with residual infection it may be said 
that radiology gives little or no sanction to the surgical treatment 
of chronically infected jaws. Once the main causes are removed 
resolution of a satisfactory character in healthy patients is 
practically certain ; in unhealthy it is difficult to see how it would 
be aided by such interference. 


(F) THE RELATION OF RADIOGRAPHIC FINDINGS 
OF INFECTION TO CLINICAL SIGNS. 


Radiographic changes in the bone do in some cases bear a 
relation to clinical signs to be observed in the mouth, but at 
present this side of the subject has not been properly worked out 
and much remains to be done. On this difficult subject the 
following observations may be made with some degree of 
assurance. | 

No changes in the bone are to be observed in the early stages . 
of gingivitis, however severe it may be. Later, the edge of the 
alveolar process is destroyed, and the periodontal membrane 
shows some thickening, which may be more or less general or 
may be limited to the apical or cervical region. Still later, 
although there is no apparent loss, or shrinkage, of the inter- 
dental papille, the alveolar edge may show well-marked des- 
truction with the formation of potential pockets ; that is to say, 
the bone in relation to the necks of the teeth shows destruction, 
or loss of lime salts, in the position where a clinical pocket will 
ultimately be found. These are important points because they 
show that bone destruction precedes gum recession, and so when 
clinically there is found shrinkage of the apices of the interdental 
papille the clinical sign must not be considered as indicating an 
early stage of the disease but a comparatively late one. 

With the improvement of the superficial lesion there will be 
found reparative changes in the deeper tissues. The edge of the 
bone and the walls of the pockets undergo sclerosis. This sclerosis 


576 DENTAL SURGERY AN D PATHOLOGY 


may affect not only the immediate parodontal tissues but may 
extend deeply into the bone, emphasising in so doing the extent 
of the original infection. 

A well-marked sclerosis of bone following upon a cured, or 
partly cured, parodontal disease corresponds to a fibrotic condi- 
tion of the gum margin, which fibrosis may be limited to the tips 
of the interdental papillae or may extend over their whole surface. 
A fibrotic gum margin therefore suggests a sclerotic bone edge, 
and is, to some extent, evidence of a chronic lesion which is 
becoming, or has become, quiescent. 

As the superficial lesion is the primary source of the infection 
of the deeper tissues, the healing of the latter naturally lags on 
that of the former, and though it generally in time shows signs 
of repair, there are a few cases in which it seems unable to recover. 
It is indeed not uncommon to find an apparently healthy mouth 
with well-marked signs of infection of the deeper bone. If such 
a change be found radiographically, it is as well to re-examine 
the case clinically to ascertain if there are any signs of slight 
looseness of the teeth, or whether they are dull on percussion. 
Such a case may, or may not, ultimately recover: In such cases 
experience is the only guide. 

In all toxsemic cases, especially in young persons, a radio- 
graphic examination of the jaws is called for, especially if the 
- mucous membrane is somewhat bluish, a little swollen, a little 
sticky and, perhaps, shows dilated venules at places. It is not 
uncommon in such cases to find on radiographic examination a 
comparatively severe general infection of the bone. A cursory 
examination of the films may show but little change, and they 
are often passed as normal. But a more careful examination will 
reveal that the detail of the tissues is a little hazy, that of the 
lamine dure about the roots have disappeared, that some of 
the periodontal membranes are a little thickened and here and 
there may show signs of ‘ beading.’ The diagnosis is important 
because there seems no doubt that many such cases if placed 
under suitable conditions do undergo cure to a large extent. The 
difficulty for the dentist is to know when the stage of possible 
cure is passed. | 

It will be clear from the above that the degree of jaw infection 
bears no very obvious relation to clinical signs. Thus, on the 
one hand, the alveolar edge may be practically intact, local 
clinical evidence may be so fine as to elude the observer, and yet 
there may be severe infection of the deeper tissues. On the 
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other hand, alveolar edge destruction may be marked, local 
marginal gingivitis severe, and yet the deeper tissues may show 
little or no radiographic evidence suggesting infection. It is 
instructive to note that the first type usually occurs in youngish 
persons, who will often be found to be suffering from some degree 
of toxemia, whilst the second type occurs in older persons, 
those beyond middle life, and as a rule their general condition 
is fairly satisfactory. The important deduction to be drawn 
from these observations is that chronic infections of the jaws, 
the ill-effects of which are so often seen in early and late adult 
life, is often a disease of early life, the inception of which may 
date back to any period following the eruption of the teeth. 
Radiology indeed suggests that infection occurs rapidly in youth 
and that the older we get the more resistant do our tissues 


become. 


(G) CERTAIN CHANGES IN THE ROOTS OF TEETH. 


(1) Proliferative or Productive Periodontitis: (Exostosis).— 
Exostosis, or productive periodontitis, is seldom limited to one 
tooth. As a rule symmetrical teeth are affected, and in some 
cases every tooth present may show signs of the condition. The 
accepted pathology is that it is a productive periodontitis due to 
infection from the periodontal membrane. Radiology does not 
support this contention. The evidence of radiology is that it is 
not usual to have evidence of an infection unless the tissues 
around show signs of reaction. In cases of productive perio- 
dontitis, therefore, one would expect to find evidence of infection 
in the adjacent interdental septa and periodontal membrane. | 
Though in the majority of cases this is so, in a minority the 
septum appears to be normal, and moreover it is not uncommon 
to find an unerupted exostosed tooth surrounded by normal 
bone. It must be pointed out that the presence of a related 
infected interdental septum is not evidence of its relation to the 
exostosis as it is not a universal relation * (figs. 605, 606 and 607). 


1 There may be two forms of exostoses, one of which, the more common, has 
no relation to an infected periodontal membrane. This form is probably always 
symmetrical, frequently multiple, and is associated with normal-looking periodon- 


tal membranes and normal interdental bone. It may occur in unerupted teeth 
2P 
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With regard to the clinical importance of exostoses in refer- 
ence to infection the following remarks may be made. As 
radiology does not support the contention that most cases are 
due to infection, it does not suggest that they are doing harm 
to the patient. The following suggestions may be taken as a 
guide to treatment (fig. 591) :— 


A = Normal. 
B = No evidence of bone infection. 


= Periodontal membrane shadow not thickened, adjacent hone sclerosed 
but its shadows clear. 


D = Thickened periodontal shadows, adjacent sclerosed bone shadows. are 
hazy. 


(a) If the periodontal membrane shows no thickening, and 
the associated bone no evidence of infection, the tooth cannot be 
regarded as harmful. Fig. 591 B. 

(b) If the periodontal membrane shows thickening associated 
with evidence of rather recent infection of the adjacent bone, 
the tooth is infected but may recover. 

(c) If the periodontal membrane is normal, or even ‘thinner 
than normal, and the adjacent bone shows some sclerotic changes, 
the shadows of which are clean and sharp, then the infection is 
either cured or quiescent, and is probably harmless. Fig. 591 C. 

(d) If the periodontal membrane is thickened, and the 
adjacent bone shows sclerotic changes, the shadows of which are _ 
dirty and indistinct, it is evidence of a reinfection of a cured 


or partially cured tissue, and the condition is one almost certainly | 
incurable. Fig. 591 D. . 


in uninfected bone (fig. 607). Further, this form is often associated with pulp 
stones which are remarkably common and generally symmetrical. Such forms 


of exostoses may be hyperplasias, and the cause leading to them may be outside 
the mouth (S. Colyer). 
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(2) Rarefying Periodontitis (Absorption).—Absorption of 
the apex of a tooth may occur in a previously exostosed tooth or 
in one that was previously normal in appearance. In each case 
the diagnosis will rest upon the abnormal outline of the root. 
In some cases the periodontal membrane shadow shows thickening 
and irregularity, and the adjacent bone shows infective changes. 
Such teeth are actively infected. But there are others in which 
the periodontal membrane shadow is not thickened or irregular, 
and in which the borie adjacent to the root does not appear to 
be infected. a4 . 

(3) Translucency of Roots.—Translucency of roots cannot be 
diagnosed by radiography. 

(4) Bony Attachments of Teeth to the Jaws (Ankylosis).— 
This condition israre. It is diagnosed by noting that the shadows 
of the root and the surrounding structures merge. 


(H) INFECTION OF THE MAXILLARY SINUSES. 


Infection of a maxillary sinus is occasionally of dental origin, 
the infection coming, as a rule, from a buccal and sometimes the 
palatine root of a first or second molar, and occasionally from the 
root of a canine. It is said to arise at times from the roots of 
the premolars. The evidence of radiology is that the infection 
may arise from an apical abscess, which opens. directly into the 
floor of the sinus, or that it may arise in a less obvious way by 
the spread of a low type of infection through the bone between 
the apices of the roots and the floor of the antrum, and there 
bring about a chronic infection of its muco-periosteum, 

A diagnosis of infection of an antrum may occasionally be 
made by means of intra-oral films. A loss of translucency is in 
favour of infection. Care in coming to a conclusion is necessary 
as the outer wall of an antrum frequently shows increased 
density due to chronic infection from teeth and gingiva, and 
such increased density may be unilateral. The discovery of an 
abscess at the apex of a tooth associated with a decreased trans- 
lucency of the antrum is in favour of a positive diagnosis. Other 
causes of increased opacity of an antral shadow are antral polypi 
and, rarely, malignant growths. The diagnosis is usually made 
by means of extra-oral films (fig. 592, see plate B facing plate I). 
By this means the two antral shadows being on the same film 
a comparison can be more fairly made. A moderate increase in 
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- the opacity of an antrum suggests an infected sinus but not 
necessarily pus. A more dense opacity is in favour of pus, 
but might also indicate polypi or other growth. Some opacity 
and a more opaque shadow with a horizontal line above the 
floor of the antrum is the only certain diagnostic evidence of fluid 
in the sinus. Any doubt can be set aside by re-radiographing 
the patient with his head in the same relation to the casette (as 
given before) but with vertical axis turned to one or other side. 
If there is a ‘fluid level’ it will be seen’ as a horizontal line, 
and therefore will be, in this instance, oblique to the floor of the 
antrum.! 


1 With reference to the spread of infection from the apex of a tooth to the floor 
of the antrum it should have been mentioned in the text that the probable effects 
of the chronic infection of the umco-periosteum of the floor of the antrum are 
immobilization and destruction of the ciliated epithelium over the affected area 
leading to stagnation of the antral secretion. 


PLATE A. 


Fie. 582.—Temporo-mandibular articulation—from a dried skull. The articula- 
tion is seen just infront of the external auditory meatus, and behind this 
are seen the mastoid air cells. In front of the articulation is the zygomatic 
process. The articulation is seen from above at an angle of 15. (Charles 
Colyer.) 


Fig. 589.—Osteoid sclerosis. Note the diffuse type of sclerosis which has entirely replaced 
the pattern of the normal cancellous tissue ; the absence of laminal dural shadows ; the 
less dense streaks of bone in the interdental septa; and the slight thickening of the 
periodontal membrane shadows. 


PLATE B. 


Fic. 590.—Bone changes in the direction of the lymphatic flow. 


Note the rather dirty sclerotic bone above the aspices of | 23. 


Fie. 592.—Infected antrum showing fluid level. 


Left figure. 


Right figure. 


Shows head in vertical position. Horizontal fluid level in 
left antrum. 


Head oblique. Note that top of the dark shadow in 
left antrum is still horizontal. 


(Charles Colyer.) 
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PLATE II.—RADIOGRAMS. 


Examine these prints in a moderately strong reflected light. 


Fie. 594.—Granuloma at the apex of the anterior root of 6I, and absorption of 
the posterior root. Thickened irregular periodontal membrane shadows 
about 5| and 7 Obliteration of the laminal dural shadows and sclerosis of 


the parodontal bone. 


Fic. 595.—An example of ‘ beading’ of the periodontal membrane shadow, 
especially about the root of 5|.. The parodontal tissues show evidence of an 
old infection, as suggested by the marked sclerosis. Note also the sclerosis 
of the wall of the antrum. » 


PLATE IIJ.—RADIOGRAMS. 


Examine these prints in a moderately strong reflected light. 


Fria. 596.—Note the thickened periodontal membrane shadows about the mandi- 
bular incisors ; the thickening of the laminal dural shadows ; the patch of 
sclerosed bone round the root of 2|. These are chronic infective lesions of a 
comparatively active character. 


Fic. 597.—Shows in the original film haziness of the bone about the roots of 7 F 
The periodontal membrane shadow is thickened. It is an active lesion. 
Note also small irregular areas of rarefaction surrounded by sclerosed bone. 


PLATE IV.—RADIOGRAMS. 


Hxamine these prints in a moderately strong reflected light. 


Fic. 598.—Note especially the indefinite rarefaction of the bone at the apex of 2] 
There is no suggestion of the ‘ walling off’ of this lesion. Active. 


Fie. 599.—Note especially the rarefaction of the bone at the apex of |2. There 
is a decided sclerosing of the bone about it, suggesting a lessening activity 
of the lesion. 
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PLATE VI.—RADIOGRAMS. 


Examine these prints in a moderately strong reflected light. 


Fic. 602.—Shows a circular translucency surrounded by a very thin line of bone. 
It is almost certainly an uninfected cyst. The bone in front of this cyst 
shows changes due to infection ; it is probably still infected. 


Fic. 603.—Note the large irregular mass of rarefied tissue above |3 and |4. Most 
of the bone is sclerosed. In the bone in front of |3 can be seen small 
irregular areas of rarefaction which are in varying stages of cure. (The 
earlier stages of small rarefaction areas cannot be reproduced satisfactorily.) 
Observe the rounding of the cancellous spaces, and that the infected bone 
reaches to the wall and floor of the antrum. 


PLATE VII.—RADIOGRAMS. 


Hxamine these prints in a moderately strong reflected light. 


Fic. 604.—Note the faint area of rarefied tissue above the roots of |2 and |3. 
The whole of the tissue above |2345 is abnormal. Observe the rounding of 
many of the cancellous spaces, ‘ black spots,’ and the irregular thickening, 
where not absent, of the lamina dura towards the apex of |3. 


Fic. 605.—Note small, round, dark spots surrounded by sclerosed bone in the 
septum between 6| and 5|, and opposite the exostosis of 5|. Whether this 
exostosis was due to inflammation of the septum, or whether the septum has 
been subsequently infected, is uncertain. The sclerotic character of the bone 
should be noted. From a ‘ gouty type’ of patient. 


PLATE VIII.—RADIOGRAMS. 


Examine these prints in a moderately strong reflected light. 


Fig. 606.—Note exostosis of the root of 5|. There is some loss of bone about the 
neck of 5| indicating some infection, but there is no thickening of its lamina 
dura, or evidence of infection of the adjacent bone. 


Fic. 607.—Shows an unerupted exostosed 3] in a patient aged about thirty-five 
years. There is no evidence of infection of the bone about this root, although 
there is some infection about the roots of 5| and 4|. The patient was of the 
‘gouty type’ and very subject to fibrositis, otherwise he was a healthy type. 


PLATE IX.—RADIOGRAMS. 


Examine these prints in a moderately strong reflected light. 


Fic. 608.—Note rarefaction areas over the apices of palatal and buccal roots of 
6|. Also that the septum between 6| and 5| has partly escaped infection, 
whilst that between 7| and 6| is infected. | 


Fig. 609.—So-called ‘ Lymphatic Streaks.’ For probable explanation see 
pages 573-574. 
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CHAPTER XVIII 


Parodonital Disease. Synon.: Pyorrhoea Alveolaris. 


The Anatomy of the Parodontal Tisswes—Clinical Appearances— 
Morbid Anatomy—Pathology—The Disease in Animals— 
Bacteriology— Etiology—T reatment—Sequele. 


Tus disease is a chronic infection of the gingiva and adjacent 
tissues ; it is characterised by a progressive destruction of the 
alveolar bone and the periodontal membranes, which destruction 
is accompanied by a recession of the gum margin, and in the 
final stages of the disease by extrusion of the teeth. It is accom- 
panied sometimes in the earlier and almost always in the later 
stages by a free discharge of pus around the teeth involved. _ 

It has been taught for many years by one of us (J. F. C.) that 
this disease commences as a marginal gingivitis ; that it is so is 
confirmed by the histological work of James and Counsell, which 
is in turn confirmatory in many respects of the work of Gottlieb 
and Fleischmann ; it does not start primarily in the periodontal 
membrane, and though this is ultimately destroyed it does not 
become generally infiltrated with inflammatory cells; it also 
destroys the alveolar bone. It would seem, therefore, more 
rational and in keeping with both clinical observations and 
pathological findings to designate it by a name in keeping with 
these facts ; we therefore refer to it by the name introduced in 
the sixth edition of this book as Parodontal Disease, meaning : 
disease beside or beyond a tooth. 

Descriptions of the disease will be found in the works of 
Ambrose Paré, Fauchard, Toire, John Hunter, and others. 
These authors, however, described the disease in its advanced 
stages, the initial stages not having been recognised until recent 
years. ‘This disease is widely distributed throughout the human 
race, and is also met with in animals under domestication, and 
wild animals, more especially those kept in captivity. 

Various names have been given to the condition, e.g. Riggs’ 
disease, pyorrheea alveolaris, alveolar osteitis, etc. 
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(A) THE ANATOMY OF THE PARTS INVOLVED IN THE 
DISEASE. a 


Before a description is given of the morbid anatomy of 
parodontal disease, it is necessary to consider certain aspects of 
the normal anatomy of the parts involved in the disease in order 
that the pathological changes may be more readily appreciated. 


(1) The Osseous Tissues. 


As regards the mandible: fig. 611 shows that of a female, 
aged twenty-two, the alveolar process of which may be regarded 
as normal. 

The alveolar process and the 
teeth sockets are everywhere 
lined with a fairly dense layer 
of bone which appears in the 
radiograms (fig. 612) as a dark 
line. On the buccal aspects in 
the premolar and molar region 

- the margin of the bone is close 
below the necks of the teeth, 
. and, stretching across from one 
Fic, 611._-Mandible of female, aged . tooth to another in a straight 
twenty-two, with an alveolar ine, forms the base of a definite 
process which may be regarded ; ; 
eee triangular .space between the 
approximal aspects of the teeth. 
In the incisor region the bone does not follow a straight line, 
but is continued upwards, so that. the space between the incisors 
is considerably less than between the premolars and molars. 
The margin of the bone presents a regular outline, and the surface 
of the bone, which is smooth, is pierced here and there by nutrient 
canals. The appearance of the bone in radiograms is shown in 
fig. 612. Between the anterior teeth the bone has the appear- 
ance of a sharp spine, but it passes in a straight line between the 
posterior teeth. The outer aspect of the bone shows a dense 
layer, the inner part presenting a cancellous appearance. In 
the maxilla a similar condition obtains.1_ As age advances the 
alveolar process tends gradually to disappear. | | 


*The radiogram of the incisors shows a slight break in the compact tissue 
towards the apex of the spine, but this is due to slight fracture (post-mortem). 
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(2) The Soft Tissues. 


In healthy mouths, as age advances, the gum margin recedes 
as the alveolar process disappears, but a layer of compact bone 
is constantly present over the alveolar process. The muco- 
periosteum should be firm and pale pink in colour. It should 
blend with the periodontal membrane at the neck of the tooth, 
the junction being distinguishable by the greater density in the 
character of the fibrous tissue. This band of tissue has been 
termed by G. V. Black the dental ligament. 


Fig. 612.—Radiograms showing the appearance of the bone in the mandible 
in fig. 611. 


Though a the first place the gum may be attached at its 
margin and in continuity with Nasmyth’s membrane, it is rare 
to find it so. J. G. Turner,! however, has shown that inter- 
stitially there may be no sulcus, the gum epithelium being pro- 
longed on to the tooth crown and fusing with Nasmyth’s mem- 
brane (fig. 613) ; m other cases there is the possibility that there 
is a shallow sulcus only, but not at the neck of the tooth, but 
halfway up its crown (fig. 614), while in others there was a 
potential rather than an actual sulcus (fig. 615). Clinically, 
however, the gingival margin is not attached to the tooth, as 
the gum falls slightly before reaching the tooth and forms a slight 
-depression around the tooth. This depression is termed the 
‘ gingival trough,’ and is normally 0-5 to 1 mm. in depth. The 
floor of the depression is at the neck of the tooth, and conse- 
quently with the eruption of the tooth the depth of the depression 
decreases. 

1 Brit. Med, Journ., June 4, 1927. 
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In other respects the minute anatomy of the gingival margins 
under strictly normal circumstances is as follows: The epithe- 
lium covering it is of varying thickness and covered superficially 
with several layers of flattened keratinised cells, deep to this the 
stratified epithelium shows a gradual sequence from squamous 
to cuboidal cells ; on its deep aspect there are many interpapillary 
processes, sometimes branched and sometimes looping over to 
join other similar processes ; usually the epithelial covering is ~ 
described as being made up of four layers, the stratum corneum 
or keratinised layer, the stratum lucidum immediately under it, 
the stratum granulosum or granular layer, and the rete Malpighi, 
which is the deepest layer and composed of slightly differentiated 
cells, at times approaching a columnar or cuboidal type. The 
epithelium is continued down to the bottom of the gingival 
trough till it comes into contact with the tooth (fig. 616). Its 
nourishment is derived from capillary loops running in the 
connective tissue papillary processes (fig. 617). E. W. Fish? in 
a study of the microscopical anatomy states: ‘It is impossible 
to find any piece of gum from the post-mortem room which is 
histologically free from the evidence of toxic absorption, even in 
small children,’ and had recourse to tissue from a monkey (fig. 616) 
to demonstrate what must be regarded as strictly normal. 

The functions of the gingival margins and gingival trough 
have never been satisfactorily demonstrated, but it is possible 
that they are for the protection of the periodontal membrane.? 
The free margin of the gum probably prevents direct injury of 
the membrane during mastication. With regard to the gingival 
trough, W. J. Penfold has shown that in the normal mouth the 
base of the trough is sterile. Mendel? observed that leucocytes 
are present in the gingival trough in healthy mouths, and this 
would seem to suggest that the leucocytes play the part of 
phagocytes in freeing the gingival trough from organisms and so 
indirectly protecting the periodontal membrane from infection. 

The lymphatic. system of the gingive, alveolar bone and 
tooth pulp has been traced in monkeys, dogs, cats and guinea- 
pigs by A. MacGregor ¢ by the injection or absorption of solutions 


1 Brit. Dent. Journ., 1935, June 1 and 15. ; 

2 The gingival margin is comparable to the epitrichial margin of the epidermis 
at the base of a digital nail, which is normally in adherent continuity with the 
eponychium and nail; convention rules that this should be pressed back, and 
thus creates an ‘ epitrichial trough.’ 

3 Comptes rendus Soc. Biol., 1916, 587. 

4 Proc. Roy. Soc. Med., 1936, xxix, 1237. 
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Apex of the gum margin. C 
Dentine. E 
Horny cuticle. 

Bottom of periodontal sulcus or pocket. 


Cementum. 
‘Enamel (absent). 


I Il 


Age 
D = 
H = 
S.= 


Fre. 616.—Healthy gum margin, of a monkey. There is an unbroken horny 
cuticle all round the gum margin and anormal sequence in the stratified epithelium 
from cuboid to squamous cells. The underlying connective tissue is practically 
free from round-celled infiltration. The gingival trough is 0-25 mm. deep. The 
stripping back of a keratinised layer of the epithelial attachment (H,) is an arte- 
fact; it was originally attached up to the point S. Although the epithelial 
attachment is thicker than is observed in some specimens there is no patho- 
logical proliferation and no downgrowth beyond the commencement of the 
cementum. (xX 63.) (E. W. Fish.) (From Brit. Dent. Journ.) 
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of 10 per cent. to 20 per cent. basic lead acetate, the lead then 
being precipitated by the action of sulphuretted hydrogen as 
insoluble lead sulphide and the tissues then decalcified and 
sectioned. If we take the monkey as being probably most 
Tepresentative! of See ene in man, the following are among 
MacG 

Lymphatic ae are present in the periodontal membrane, 
and without pressure lead acetate solution was found to have 
travelled down the periodontal membrane from the gingival 


Fic. 617.—Section showing capillary loop at the extremity of a papillary 
process. (Box.) 
(The Canadian Dental Research Foundation.) 


trough in these vessels, and into the lacune and alveoli of the 
alveolar bone; the dentine and cementum were also reached, 
and though the path by which these tissues were reached was 
not clear, it is possible that it may have been via the cementum 


(fig. 618). 
Other conclusions concerning the lymphatic system of the 
jaws and teeth were that: ‘drainage from the tissues of the 


upper jaw takes place mainly to the antero-lateral submaxillary 
lymph node, and thence to the supraclavicular group of lymph 
nodes... Drainage from the tissues of the lower jaw takes place 
mainly to the submental group of lymph nodes and thence to 
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the paratracheal group of lymph nodes. There is a very large 
amount of anastomosis between the vessels and nodes of the 
lymphatic system in this region. Cross-anastomosis to the 
opposite side is a common phenomenon, particularly in the lower 


jaw.’ Another important conclusion reached by this investigator 
is that : ‘It may therefore be well, before considering the treat- 


Fic. 618.—Dog. Lead acetate solution placed on. a pledget of wool in an 
incision in the base of the gingival trough has travelled down the 
periodontal membrane, in which it can be seen at (P) and has reached 
the dentinal tubules (D) and cementum (C) of the tooth. (x 250.) 
(A. MacGregor.) (From Proc. Roy. Soc. Med.) 


‘ment of a pulpless or infected tooth by apicectomy or other opera- 

tion, to make certain that the gingival tissues are healthy, and 
that they are kept in a healthy condition subsequent to the 
operation.’ 


(B) CLINICAL APPEARANCES AND CLASSIFICATION. 


In a young adult whose mouth is in a normal condition, the 
gums fit closely around the necks of the teeth and the spaces 
between the teeth are filled with processes of gum. Commonly, 
in the earliest stage of parodontal disease these processes of gum 
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become slightly congested, and, if a probe is passed into the 


inter-proximal spaces, it will be found that the gum has been 
partially destroyed. The congestion gradually extends to the 
whole of the margins of the gums, which then bleed readily. 
Next, the processes of gum between the teeth gradually disappear 
and the normal festoons are obliterated. At this stage an 
examination of the teeth will usually disclose the presence of 
particles of food and other debris in the approximal spaces and 


_ small nodules of calculus on the teeth. Lastly, the inflammatory 


process involves the bone which, together with the periodontal 
membrane, is slowly destroyed. The gums recede, but the 
recession does not ordinarily keep pace with the destruction of 
the alveolar process, and the result is that around the’ teeth deep 


pockets are formed in which pus and other morbid and extraneous 


material accumulate and aggravate the condition. The mucous 
membrane is now deeply congested, the free margins of the gums 
are swollen and bleed at the slightest touch. The roots of the 
teeth are more or less exposed, and are covered with a layer of 
hard greenish-brown (serumal) calculus; there is a foetid dis- 
charge, and the breath has a repulsive odour which is due to 
indol-forming organisms. A sickly, sour odour of the breath is 
noticeable when yeasts and bacteria causing carbohydrate 
fermentation are present. The teeth are freely movable and 
may become so loose that they can easily be removed. If the 
disease is left untreated the teeth are lost one by one, and with 
the loss of the teeth the inflammatory process clears up. 

The disease, especially in advanced cases, is usually associated 
with congestion of the tonsils and of the mucous membrane of 
the mouth and pharynx, and it is often accompanied by super- 
ficial glossitis. The patient experiences an unpleasant taste in 
the morning. There is frequently recurring hemorrhage from 
the gums, which is swallowed during the day, but occasionally 
escapes from the mouth at night and stains the pillow. The last 
symptom deserves special attention, as there is some danger that 
it may be mistaken for hemorrhage from the lungs. 

The clinical appearances of the disease vary considerably with 
the general condition of the patient, the resistance of the tissues, 
and the hygiene and functional activity of the mouth. At one 
period the condition may be acute, with a free flow of pus from 
the teeth sockets and a rapid destruction of the tissue. This 
state may be evanescent and may be followed by a period during 
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which the inflammation is more or less quiescent. In some cases — 
the teeth are comparatively free from calcareous deposits ; in 
others they are completely coated. The disease may be more 
active around the anterior than around the posterior teeth, or 
vice versa. Again, the destruction of tissue may be more active 
in one region of the mouth than in another, e.g. the destructive 
process is often more advanced on the palatal than on the labial 
aspects of the incisors and canines. 

In severe cases the disease may spread in the maxilla to 
the maxillary sinus, or in the mandible to the body of the bone. 

‘The buccal mucous membrane in advanced cases shows a — 
number of small white stellate points, somewhat hard and shotty, 
lying underneath the mucous membrane, and corresponding in — 
position to the site of the disease of the gum margin. From 
these glands bacteria of various species, generally bacilli, may 
be obtained.’ (Goadby.) | 

In some cases, where care is taken by the patient to keep the 
mouth clean, the gums are not sufficiently abnormal in colour to 
attract attention, and the looseness of the teeth is the only indi- 
cation of the presence of the disease. In such cases the probe 
will disclose deep pockets, and pressure on the gum will cause a 
discharge from the tooth sockets. In a few cases the disease is 
slow in its progress, and the surrounding bone actively reacts to 
the injuries caused by the toxic products on the sockets. This 
is well seen in the case shown in fig. 619. 

In certain cases there seems to be a tendency for granulation 
tissue to form, causing the condition to simulate sarcoma. . In 
one case under observation, associated with myxcedema, the gums 
were friable and presented a translucent appearance. ork 

The disease may often be well advanced without the patient 
having become conscious that anything is wrong, the only symptom 
being a tendency for the gums to bleed readily, and this is often 
unheeded by the patient. With the formation of spaces between 
the posterior teeth, neuralgia may arise from septic. infection. 
In the later stages there is often persistent neuralgia owing to the 
main trunks of the nerves being involved in the diseased process. 
Where pus formation is active the patient will often complain of 
a general itching of the gums. . 

It has been thought that the disease can be transmatted from 
one individual to another, but the balance of evidence is 
against it. 
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On account of the varying clinical appearances of this disease 
there have been attempts to classify it into different types, and in 
the many classifications which have been put forward there seems 
to be some agreement that there are two chief types :— 


(i) Local, and starting as a marginal gingivitis ; 
(ii) Systemic, and commencing primarily with atrophy of 
sa alveolar bone. 
The former is by far the commoner and is almost universally 
acknowledged to start as a chronic gingivitis. The latter is said 


Fic. 619.—From a case under the care of J. G. Turner. 
Compare with fig. 643. 


to be associated with malnutrition (see p. 616), endocrine dis- 
turbances, diabetes, and pregnancy. In this type the loss of 
alveolar bone may affect one, several, or all of the teeth and 
occurs generally, not necessarily starting and progressing from 
the alveolar crest ; it may only involve the apical regions of the 
teeth, the cementum of which may show evidence of resorption 
in the affected area. In its later stages the clinical appearances 
are indistinguishable from those of Type (i), and the treatment, 
apart from that of any systemic disability which may be present, 
is along the same lines. 

Clinical appearances alone are not altogether satisfactory guides 
as to the extent of the disease, and it is only by the aid of radio- 
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grams that the amount of the bone destruction can be estimated 
with any degree of accuracy. The following cases will serve to 
demonstrate the amount of bone destruction in relation to the 
clinical appearances. ees 
The case shown in fig. 620 depicts an early stage of the disease. 
Clinically there is no recession of the gums beyond a partial 
disappearance of the interdental papille between the mandibular — 
incisors. ‘There was a marked marginal gingivitis, together with 
a congestion of the whole of the gums. There was a free discharge 
from the pockets around the teeth. This patient had a well- 


Fia. 620. 


developed arch and there was marked attrition. The radiograms 
show that the alveolar process is already involved and that the 
destruction of bone has advanced to a considerable extent in the 
mandibular incisor region (fig. 621). 

In the case shown in fig. 622 the clinical appearances suggest 
that the disease is more advanced than in. the preceding case. 
The muco-periosteum was more swollen and congested. ‘The 
interdental papille had quite disappeared, but the gum margin 
on the labial aspects of the teeth just failed to cover the necks of 
the teeth. The radiograms (fig. 623) show that the bone destruc- 
tion was much more advanced than the gum recession. 

Figs. 624 and 625 illustrate an advanced condition. The 
radiograms show the extensive destruction of the teeth sockets. 
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Those marked (a) and (6) also illustrate a point, namely, that the 
calculus may only extend to just under cover of the gum margin. 


Fic. 621.—Radiograms of the case shown in fig. 620, 


Fie. 622. 


Rarefying osteitis around the roots of a maxillary molar is shown 
at (c) fig. 625. This case illustrates some features which are of 
2Q 


‘ 
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interest from the point of view of prognosis. ‘The patient, a man 
aged thirty-four, was a compositor by trade, and was subject to 


Fic. 623.—Radiograms of the case shown in fig. 622. 


Fie. 624. 


dyspepsia. Beyond a well-defined marginal gingivitis the gums 
were normal in colour and firm in consistency. The teeth were 


’ 
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smothered with calculus ; the gum margin was above the necks 
of the teeth, and the interdental papilke had disappeared. 


(6) 


Fic. 625.—Radiograms of the case shown in fig. 624. 


In the case shown in fig. 626 the patient was a mouth-breather 
and complained of bleeding from the region of the mandibular 


Fie. 626. 


incisors. The teeth had been regularly cleaned. The gums 
were well up to the level of the necks of the teeth, and the inter- 
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dental papille were not destroyed. There was marked gingivitis 
around the mandibular incisors where pus was present. An 
examination with a probe showed that there was extensive 


Mandibular 
incisors 


Fig. 627.—Radiograms of the case shown in fig. 626. 


Fie. 628. 


destruction of the alveolar process in the region of the mandibular 
incisors, while in the rest of the mouth the bone was unaffected. 
In the case shown in fig. 628 the alveolar process on the medial 
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aspect of the second incisor has been completely destroyed, and 
infection of the bone around the apices of the first and second 
incisors has followed. This patient had a well-defined parodontal 
abscess, with the pulps of the teeth alive. 


(C) MORBID ANATOMY. 
(1) The Alveolar Process. 


Clinical experience indicates that parodontal disease usually 
originates either in the molar region or around the incisors. 
When it originates around the posterior teeth, the initial lesion in 


Fie. 629. 


the bone is a slight destruction of tissue in the centre of the inter- 
proximal spaces as shown in fig. 629, a specimen which has the 
appearance of being normal unless carefully scrutinised. The 


Fic. 630.—Radiograms of the specimen shown in fig: 629. Note the slight 
destruction of the bone in the centre of the interproximal spaces. 


disappearance of the layer of dense tissue and the breach into the 
cancellous bone indicate that the destruction of the bone has 
already commenced (fig. 630). As the destruction of the bone 
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proceeds the outer and inner plates of the alveolar process 

become involved, but the loss of tissue, as a rule, is greater 

between the teeth than on the buccal and palatal aspects. This: 
stage is shown in fig. 631. It will be observed that :— 


Fic. 631.—Maxilla in which the destruction of the bone has advanced beyond 
the stage shown in fig. 629. 


(a) The destruction of bone around the anterior teeth is 
considerably less than around the premolars and molars. 
(b) The loss of tissue around the molars is greater than around 


tle premolars. ae 
A further stage of the disease is shown in fig. 632. The bone 


= 


Fra. 632.—Maxilla showing considerable destruction of the alveolar process. 


has so far disappeared as to expose about half of the roots of the 
‘incisors and two-thirds of the roots of the molars. Around the 
canine and premolars the bone destruction is less advanced. 

A specimen in which the disease probably commenced around 


{ 
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the incisor teeth is shown in fig. 633. There is some loss of 
bone between the teeth, and the roots on the labial aspects are 
uncovered. The margin of the bone shows the pitted, irregular 


Fie. 633.—Specimen in which the disease probably commenced around 
the incisors. 


appearance characteristic of rarefying osteitis. It will be ob- 
served that there has been less destruction of bone between the 
first incisors than between the other anterior teeth. An examina- 


Fic. 634.—Radiograms of specimens shown in fig. 633. The extent of the 
bone lesion and the resistance of the tissues between the first incisors is 
clearly shown. 


tion of the specimen shows that around the incisors the destruction 
of bone is more advanced than around the molar teeth. The 
radiograms (fig. 634) bring out clearly the extent of the bone lesion 
and also the resistance of the tissues between the first incisors. 
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The specimen shown in fig. 635, from a male, aged thirty, is an 
excellent example of the morbid anatomy of an advanced case. 


Fic. 635.—This specimen from a male, aged thirty, shows the morbid anatomy 
of an advanced case of parodontal disease. 


The bone around the incisors has almost disappeared, and the 
molar teeth are uncovered nearly to their apices. Around the 


Fic. 636.—Radiograms of maxille shown in fig. 635. 


teeth are cup-shaped spaces which are due to the fact that the 
bone immediately adjacent to the tooth disappears first. The 
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appearance of the bone shows that there has been a marked 
rarefying osteitis. Nodular deposits of calculus are present on 
the teeth, and it will be observed that these are, in the case of 


Fic. 637.—Maxilla showing cup-shaped absorption of the bone around the 
right first molar. 


the incisors, canines, and premolars, well away from the margin of 
the bone. ‘The radiograms of this specimen are shown in fig. 636. 
The cup-shaped absorption of the socket is clearly shown in the 
right first molar of the specimen illustrated in fig. 637. Around 


Fic. 638.—Radiogram of the first and second molars in fig. 637, showing the 
different degrees of bone destruction around these teeth. ~ 


the second molar the destruction of the bone has been of a chronic 
type, the cup-shaped absorption being absent. The radiogram 
of these two teeth (fig. 638) shows a very distinct difference in 
their appearance. Around the roots of the first molar there is 
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a definite clear area, and the dense layer which marks the outline 
of the normal socket is absent. The bone around the tooth 
shows definite signs of rarefying osteitis. The bone bordering 
the roots of the second molar still retains the dense appearance, 
and this indicates that the rarefying process has not spread 
deeply into the bone around the tooth. 

In the final stage of the disease the teeth fall out owing to the 
extent of bone destruction. The specimen shown in fig. 639 is an 
excellent example of this condition. The premolars and molars 
have fallen out and the alveolar process has entirely disappeared. 


Fic. 639.—Final stage of the disease. The teeth have fallen out owing to 
' the extensive Dee rersbon of the surrounding bone. 


The condition of the mandibular canine shows how the final loss 
of the tooth is brought about. In life this advanced stage of the 
disease is denoted by the absence of ‘ ridges.’ 

_ In specimens showing marked attrition of the teeth the outer 
aspect of the alveolar process is often sclerosed and the rarefac- 
tion limited to the alveolar margins. A case of this type is 
shown in fig. 640. The radiograms (fig. 641) show that the 
rarefying process is almost entirely limited to the surface and has 
not spread deeply into the sockets. Compare the radiographic 
appearance of the bone around the incisors in this specimen and. 
in the specimen shown in fig. 635. The marked attrition of the 
teeth indicates that the function of mastication has been efficiently 
performed, and the bone around the teeth, having therefore 


- 


= 
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been kept well nourished with a plentiful flow of blood, was in 
a favourable condition to react to injury. 


A specimen in which there is greater -sclerosing of the bone is 


Fie. 640.—A specimen in which the bone shows marked reaction. Note the 
thickened margin of the alveolar process. 


s . 
Fic. 641.—These radiograms of fig. 640 show that the rarefaction of bone 
is to a great extent limited to the surface. 


shown in fig. 642. The position of the calculus in relation to the 
margin of the bone is evidence that well-defined pockets existed 
around the teeth. The surface of the bone around the teeth shows 
signs of a rarefying osteitis, but there is no cup-like absorption of 
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the bone. The arch is well formed and the attrition of the teeth 
on the masticating surface points to good functional activity. 


Fic. 642.—A specimen from a very chronic case showing considerable 
thickening of the margin of the bone. 


Fic. 643.—A specimen showing the formation of nodular masses on the 
outside of the alveolar process. 


An example of the formation of nodular masses of bone is 
shown in fig. 643. 

In practice a type of case is met with in which the bone 
destruction on the labial and palatal aspects of the teeth is much 


* 


tf 
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more advanced than on the approximal aspect. In many of these 
cases the gum margin is very little above the neck of the tooth, 
and a probe inserted between the gum and the tooth will-pass 
almost to the end of the root. This condition is generally associ- 
ated with the anterior teeth, and not infrequently with patients 
whose teeth are unduly prominent. A specimen illustrating the 
morbid anatomy of this type of case is shown in fig. 644. The 
bone on the labial aspects of the right canine and first incisor has 
completely disappeared ; the left first incisor and canine are only 
covered by bone in the neighbourhood of the apices. Note the 


Fic. 644.—In this specimen the bone destruction is most marked on the 
anterior aspects of the teeth. 


deposit of calculus around the necks of the teeth and the freedom 
from calculus of the remaining exposed portions of the roots. 
On examining the position of the teeth in relation to the bone, 
it will be seen that the arch is decidedly narrow and that the 
general direction of the teeth is too vertical. 

A point worthy of attention is that the disease spreads in 
the maxilla more actively and extensively than in the mandible ; 
especially is this the case in the region of the molars. The more 
limited area of bone destruction in the mandible is due to the 
nature of the osseous tissues, the bone in the maxilla being of a 
much more cancellous character than in the mandible. : 

A mandible showing extensive destruction of the bone in the 
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region of the. molars is shown in fig. 645, and the radiograms of ; 


the specimen in fig. 646. 


Fic. 645.—Mandible from an advanced case of parodontal disease in the 
region of the mandibular molars. 


Fic. 646. Pepe i of the specimen shown in fig. 645. 


The series of specimens just described indicates that the bone 
lesion’is a progressive rarefying osteitis which commences at the 
margin of the tooth socket and eventually destroys the bone until 
the tooth is shed owing to the loss of its attachments. 


D 


% 


of the gum margin. 


A = Apex Ate 

D = Dentine. E = Enamel (absent). 

F = Fibres of the ligamentum circulare. 

G = Downgrowth of epithelial attachment. 

H = Horny cuticle. M = Epithelium. 

P.== Pus. R = Round-celled infiltration. 
S = Bottom of periodontal sulcus or pocket. T = Tartar. 

V = Blood and lymph vessels. (Keys to figs. 647 to 650 inclusive.) 


Fic. 647.—Human gum margin from child aged 4 years. The apex of the gum 
margin has become bruised and the cuticle is scraped away. The sulcus, 0-25 mm. 
deep, shows a tear (ante-mortem) at the bottom. A round-celled infiltration of 
the adjacent corium has taken place and is spreading along the vessels to Rj. 
Otherwise the specimen is normal. There is no proliferation and no downgrowth 
of epithelium. (x 63.) (E. W. Fish.) (From Brit. Dent. Journ.). 
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(2) The Soft Parts. 


The morbid anatomy of the soft parts concerned is well 
shown in the following illustrations taken from a paper by E. W. 


Pie a tert Bi ge asad 

Fic. 648.—Human gum margin. The trauma in this case produced its 
maximum effect not at the apex of the gum margin but at the bottom of the 
sulcus (S) as shown by the tearing of the epithelium. This tear was ante-mortem 
and chronic, as indicated by the infiltration below it which is of the round-celled 
type. This infiltration has spread under the whole of the epithelial lining of the 


trough and surrounded the epithelial attachment. The former is beginning to 


proliferate into the corium and the latter downwards along the cementum, the . 


stimulus to growth being the same irritant which determined the round-celled 
infiltration (7.e. autolytic products of trauma or chemical or bacterial intrusion). 
The gingival trough is about 0-5 mm. deep. (x 63.) Fig. 649 is a higher mag- 
nification of the enclosed portion. (E. W. Fish.) (From Brit. Dent. Journ.) 


monkey which may be regarded as normal. Fish has shown that 

the earliest sign that any pathological process is commencing is 

a reaction to injury showing in the connective tissue under the 
1 Brit. Dent. Journ., 1935, June 1 and 15. 


| 
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round cells. As these fibres become detached from the cementum the latter 
becomes contaminated. The epithelium then grows down to find healthy 
cementum to which it may attach itself. (x 192.) (E. W. Fish.) 


2R 
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epithelium lining the gingival trough as a small round-celled 
infiltration (fig. 647). This, in his opinion, is in response to 


: : ae 
ee ee re ey 


Be a 


Fic. 650. Human interdental papilla. A late stage of the disease. On the 
right the epithelium, together with the epithelial attachment, has entirely 
disappeared and is replaced by a mass of round cells, parasités, pus and 
saprophytes, debris and tartar. On the left the epithelial attachment 
persists and is growing down towards healthier tissues. The central mass 
of epithelium is growing to no purpose, stimulated to do so by its toxic 
environment.- (x 63.) (E.W. Fish.) (From Brit. Dent. Journ.) 


mechanical damage to the gingival margin caused by the trauma 
of mastication, and the initial point of damage may show either 
at the actual gingival crest or in the depth of the trough. The 
inflammatory response naturally occurs at the point of injury 
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and precedes any downgrowth of epithelium from the depth of 
the trough in contact with and adherent to the tooth. 

The continuance of this downgrowth, by destroying the 
attachment of the periodontal fibres to the tooth, ultimately 
creates a ‘ pocket.’ Figs. 648, 649 and 650 show how and where 
the initial lesions and reactions occur. Eventually the ‘ pocket ’ 
by extension to the apex of a’ tooth may cause its exfoliation. 

Thickening and varicose changes have been described and 
figured in the pulpal and periodontal innervation in parodontal 
disease by R. V. Bradlaw.1 | 


(3) The Teeth. 


Teeth taken from cases of parodontal disease exhibit definite 
changes. The hard dental tissues may show absorption and the 
periodontal membrane may be thickened as the result of the 
chronic toxemia, and this necessarily implies pathological 
changes in the adjacent bony tissue. The pulps of the affected 
teeth show a tendency to fibrosis. | 


Fic. 651. 


The degree of rarefying osteitis bears some relation to the 
rapidity of parodontal destruction, and facility for invasion of 
the tissues by toxic products increases in proportion to the 
- amount of rarefying osteitis. - The condition of the teeth in fig. 
651 indicates that there was marked rarefying osteitis, and there- 
fore facility for absorption of toxins, etc., into the blood-stream. 

1 Proc. Roy. Soc. Med., 1939, xxxii, 1040. 
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Radiograms of the alveolar process of the patient are shown in 
figs. 652 to 654. | : 


x 


Fig. 652. 
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Large masses of adventitious tissue are frequently found in 
the cleft between the roots of the molar teeth, indicating exten- 


Bia. G54. 


sive loss of osseous tissue at those points. The condition of the 
teeth in cases exhibiting deep pockets and profuse suppuration is 
well shown in the specimens illustrated in fig. 655. 


Fie. 655. 


In cases where the disease has been extremely chronic the 
teeth become very brittle. The brittleness is due to increased 
calcification of the dentine and cementum, and results in their 
increased translucency, especially about the apices ; the process 
is as follows : The toxins injure the tooth tissues, which, like other 
tissues of the body, react, the reaction taking the form of increased 
calcification of the soft contents of the dentinal tubes and cemental 
lacune, thus rendering the tooth more brittle. If the teeth are 
immersed for six or eight weeks in borax carmine it will be found 
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that the translucent area does not stain to the same extent as the — 


other parts of the teeth, which indicates that the soft tissue 
normally present has undergone calcification. 

Sections of teeth from three cases of parodontal disease are 
shown in fig. 656. 


Fic. 656. 
Teeth from cases of parodontal disease showing translucent areas. 


(D) PATHOLOGY. 


There are several important clinical facts in connection with 
the disease in man which may assist in the endeavour to trace 
the pathology of the disease. In non-mouth-breathers the disease 
commences in the molar region and gradually spreads to the 
anterior teeth, while in mouth-breathers the disease commences 
at an earlier date and often remains for some period limited to 
the anterior teeth. The commencement of the disease in the 
non-mouth-breathers occurs in the region where lodgment of food 
is liable to occur, and probably here the initial lesion is an injury 
to the gingive from food debris. 

The fact that in mouth-breathers the disease commences in the 
incisor region is instructive. If the mouth of a child affected 
with mouth-breathing, but with functional molars, be examined, 


eT 


we 
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a gingivitis will be noticed limited to the incisor teeth, especially 
the mandibular ones. The absence of gingivitis in the molar 
region is due to the fact that the function of this part of the 
mouth is being properly performed ; the friction of mastication 
and possibly the rubbing of the buccal mucous membrane against 
the gums removes the superficial layers of epithelium, and 
stimulates a healthy reaction in the tissues. In the front of the 
mouth the normal friction of the lips against the gums is absent, 


the surface epithelium accumulates, together with the debris of 


food and micro-organisms, and injury results to the gingive. 
As long as mouth-breathing continues the gingivitis persists — 
owing to the constant injury, and eventually the periodontal 
membrane becomes involved. There is little doubt, therefore, 
that, with mouth-breathers, the initial stage of the disease is a 
localised injury to the gingive of the anterior teeth. 

In considering the pathology of this disease, due weight must 
be given to the degree of resistance of the osseous tissue, as it probably 


plays an important part in the rate at which the disease progresses. 


An examination of dried specimens certainly suggests that the 
more compact the osseous tissue the greater the barrier to the 
spread of the disease. The question then arises whether the 
tissues of the tooth socket are as resistant to disease as we might 
naturally expect them to be. Although no definite data bearing 
on this point exist, there are certain phenomena which tend to 
show that the tissues in many people lack normal resistance. 
It is an axiom that to maintain a part in health the function of 
that part must be maintained. There is little doubt that in 
modern times the teeth and surrounding tissues are not called 
upon to perform their normal functions, with the natural result 
that the tissues are deprived of a normal blood supply and con- 


sequently suffer in vitality. The bone surrounding the teeth is, 


as we know, a tissue of transient structure, depending for its 
existence on the teeth themselves. It is therefore reasonable 


~ to assume that there is a very close relationship between func- 


tional activity and the resistance of the tissues. With our present 
diet, functional activity is reduced because foods are so prepared 
that a very small amount of mastication is required. This loss 
of the function of the teeth must seriously affect the structure of 


- the bone forming the alveolar process, and render it less resistant 


to attack. Clinical observation supports this view. 
In mouths which show that the function of mastication is 
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efficiently performed, the alveolar process is well developed, and 
if such mouths are attacked by parodontal disease the progress of 
the disease is not rapid. On the other hand, in individuals who 
masticate imperfectly, the bony coverings of the teeth are thin 
and sparse, and the disease when once started progresses rapidly. 
It seems probable, therefore, that imperfectly formed teeth sockets 
play an important part in the progress of the disease, inasmuch 
as their power of resistance is considerably diminished. , 

There is another point to be considered in connection with the 
resistance of the bone, viz. that any inimical condition affecting 
the osseous system as a whole is likely to show itself in the alveolar 
process at an early age, the reason being that the alveolar process 
is a transient structure. 

It is at present controversial hese adequate and efficient 
diet during the period of growth and development of the parts 
involved influences their stability and resistance to infection. 
It is a fact that during this period certain materials are required 
to bring about their ideal development, and it seems logical to 
conclude that if these materials are inadequate or not available 
in assimilable form at the time they are required, the parts then 
forming will be faultily made and so, presumably, less able to- 
withstand the stresses and infections to which they may be 
exposed. The writer+ first saw the boys at a large charitable 
institution in 1907, and at that time the dietary deficiencies of 
many of them before admission had been appalling ; they had not 
had the wherewithal or power to build either efficient bodies or 
teeth, and there were several boys there aged about fourteen or 
fifteen who had parodontal disease so badly that their permanent 
first molars were only attached by their extreme apices 
and were removed with fingers, and some of the anterior teeth 
had dropped out. There can be little doubt that the inherent. 
vitality of the tissues concerned can be lessened in this manner. 

The recent work of James and Counsell gives one a detailed 
picture of the progress of the pathological process and how the 
changes which occur are brought about. In their account they 
record that normally the gingival trough is non-existent, as the 
epithelium lining it is attached to the tooth substance and is, at 
the gingival crest, in continuity with Nasmyth’s membrane ; one 
has seen in sections of cats’ teeth cut in situ that this is so with 
regard to these animals when young, but in man, at all events, the 


1 Brit. Dent. Journ., 1938, lxiv, 245. (E. S.) 
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condition can only be regarded as transient, because clinically it is 
rare to observe it (see figs. 613 to 616). 

With the commencement of irritation of this gingival margin, 
if not before, this epithelial attachment to the tooth ceases except 
at its deepest portion, and from now a gingival trough is always 
present. Following on this the deepest portion of the epithelium 
lining the trough proliferates on its deep aspect extending into 
the corium of the gum in contact with and adherent to the tooth, 
and at the same time there is a loss of epithelium from the super- 
ficial aspect of the deepest portion of the trough, so that the trough 
becomes exaggerated and what is clinically known as a ‘ pocket ’ 
is formed. | 

From the more recent work of E. W. Fish it appears that 
_ reaction in the form of a small round-celled infiltration precedes 
the downgrowth of epithelium. 

This process is continuous and progressive and the loss of 
epithelium from the superficial aspect of the deepest portion of 
the pocket is always preceded by its proliferation on the deep 
aspect, which at this point maintains contact with and adherence 
to the tooth, whether the adjacent portion of tooth be enamel or 
cementum. In this way it will be gathered that however deep 
a pocket may be, it is always lined with epithelium, even to its 
depth, and that from its deepest point the epithelium is continued 
‘downward attached to the tooth for a short distance. This 
‘creeping downward of the epithelial attachment separates the 
periodontal membrane from its attachment to the tooth. 

Concurrent with these happenings there is an inflammatory 
infiltration into the corium of the gum, the epithelium lining the 
pockets is also infiltrated, and that abrasions or breaches of this 
surface may occur is shown by the clinical sign of hemorrhage. 
Serumal calculus is always found on the teeth opposite such 
abraded portions of the epithelial surface, and it is said that the 
Leptothrix buccalis is always present in this deposit. 

As pockets are formed it necessarily follows that the so-called 
circular ligament of periodontal membrane around the neck of 
the tooth is destroyed ; it does not, however, cease to exist, as its 
function is taken up by other and deeper fibres of the periodontal 
membrane. 

The periodontal membrane itself is not usually infiltrated 
with inflammatory cells to any great extent except in advanced 
or acute stages. The alveolar bone is first affected at its alveolar 


ta 
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crest; this is progressively absorbed, though sometimes in cases 
where the teeth have been functioning efficiently, sclerosis occurs, 
as has been shown in the description of the morbid anatomy. 

Thickening of arteries and dilatation of veins occurs in the 
parts affected as with other inflammatory processes, and the degree 
and amount of pus present depends on the type of organisms 
present and the resistance of the parts which they are attacking. © 

E. W. Fish considers that parodontal disease starts as a — 
lymphangitis in the region of the gingival trough, and the 
possibility of this is of importance since organisms and their 
toxins travel mainly along the lymphatics. A. MacGregor,* too, 
has demonstrated the communications of the lymphatics of the 
gingival trough with those of the periodontal membrane, and — 
that those of the periodontal membrane appear to be in com- — 
munication with those of the spaces of alveolar bone and the | 
pulp. This lymphatic communication, moreover, emphasises the 
importance of gingival cleanliness in the prognosis of many — 
forms of conservative treatment of teeth, notably perhaps in the 
treatment of pulpless teeth, especially when there has been any 
periapical infection. 

F. W. Broderick considers that a condition of alkalosis, by 
favouring the deposition of salivary salts ‘on the teeth, predisposes 
to and ultimately, in conjunction with the other factors, brings 
about this condition. R.Champion’s 2 work on salivary reactions, 
however, strongly indicates that the blood alkalinity has no 
effect whatever on the salivary pH, and seems rather to contra-_ 
indicate Broderick’s conclusions. : 

The conclusions to be drawn from an examination of skulls 
showing the disease are :— 

(a) That the bone lesion is a progressive rarefying osteitis 
commencing at the margin of the alveolar process, and (6) that — 
the rate of destruction is in proportion to the density of the bone 
and its functional activity. 

 Znamensky ® records the result of his examination of sections 
obtained from a female, aged thirty-nine, who had suffered from 
pyorrheea alveolaris. The patient died of acute anemia, the result 
of hemorrhage after parturition. In all the sections a deposit 
of calculus was present under the gum margin. The sections 


1 Proc. Roy. Soc. Med., 1936, xxix, 1237. 
2 Brit. Dent. Journ., 1932, September 1. 
3 Brit. Dent. Journ., xxiii, 585. 
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showed that the pathological process was of an inflammatory 
character, originating in the gum, and then successively involving 
the periodontal membrane and the adjacent bone and finally 
causing their destruction. The destructive process in the bone 
near the margin of the socket consisted in the decalcification of the 
bone and its transformation first into an osteoid tissue and after- 
wards into a fibrous intervening tissue which subsequently became 
infiltrated with leucocytes. In the part of the socket where 
the bone-marrow was present lacunar absorption of the bone 


was seen. ‘The whole process was in the nature of a rarefying 
inflammation. 


The view expounded in the foregoing pages, viz. that the 
disease starts at the gingival margin and gradually involves the 


_ tooth attachments, is not accepted by all writers. Gottlieb and 


Fleischmann + hold that atrophy of the bone is the primary 
causal factor in the etiology of the disease. They maintain that 


the sections shown in their paper afford evidence of destruction 


of the bone by autolysis before the small-celled infiltration of the 
gingival margin. ‘Their sections, however, show that in the 
earliest stage the epithelium on the inner side of the gingival 


margin is thickened and that the epithelium pushes its way 


downwards between the cementum and the attachment of the 
periodontal membrane ; they also figure a small-celled infiltration 
in the sub-epithelial tissue which they regard as normal. But 
the fact that this small-celled infiltration is beneath the thickened 


epithelium is strongly suggestive of pathological changes—it is 


indeed the reaction of the mesoblastic tissue to the invading 


- epithelium. 


More recently Gottlieb has put forward the following as a 


tentative explanation of the pathology of what some regard as the 


systemic type of parodontal disease: the root surface of the tooth 
is damaged by toxins circulating in the blood and the attached 
periodontal fibres atrophy and are not replaced; the existence 
of alveolar bone depends on stimuli transmitted to it via the 


periodontal membrane and Sharpey’s fibres, and in the absence 


of these stimuli the alveolar bone atrophies and disappears. _ 
Following on this destruction of the periodontal membrane there 


is a downgrowth of epithelium from that covering the gum, 


_ 


. 


causing the rapid but uneven development of deep pockets. 
The gums are not reddened, neither do they bleed much at first ; 


1 Dental Cosmos, \xiii, 215. 
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at first there is little or no calculus, but it occurs later. The 
onset and progress are apt to be rapid. 

T. B. Hartzell 1 considers that the lymphatic drainage of the 
tissue contiguous to the teeth is the most perfect in the body, 
and he states that the very method of attachment of the tooth 
in its socket increases the danger of general infection. ‘The 
elastic 2 nature of the periodontal membrane makes it’ possible 
for the teeth to bear the shock of mastication, but the same 
elasticity favours the transmission of infection. If there is 
infectious material around the tooth, the strain of mastication 
forces the tooth downwards so that the root acts as a plunger, 
injecting the septic matter into the surrounding tissue.’ | 

Hartzell’s views as expressed above have recently received — 
ample confirmation and proof by the work of Okell and Elliott * — 
and the subsequent work of Round, Kirkpatrick and Hails. The — 
former of these workers examined bacteriologically the blood in 
138 patients having both clean and dirty mouths, who were 
undergoing tooth extraction. Ten c.c of blood were taken 
immediately before extraction and another 10 c¢.c. within five 
minutes afterwards. It was found that 60-9 per cent. of all 
showed a transient streptococcal bacteriemia after operation, but 
of the mouths with marked gum disease 75 per cent. showed it. The — 
degree of bacterizemia depended on the severity of the gum disease — 
and the damage done at the operation. None of the strepto- 
cocci recovered were of the hemolytic variety, but were of the 
S. viridans type. The bacterizemia was only of short duration, as 
was shown in ten cases where a positive result was obtained and 
a third specimen of blood taken from ten minutes to eight hours 
after operation, all of which were then sterile. 

A most interesting finding was that of 100 of their cases 
tabulated as having ‘marked’ or ‘moderate’ gum disease, 
nine showed a streptococcal bacterizemia before operation. 

The work of Round and others followed; they sought the 
effects described by Hartzell, the ‘ pumping ’ effects of the teeth 
in parodontal disease during the act of mastication as a cause of 
bacteriemia, by giving patients a ‘mint lump’ to chew for ten 
minutes. Blood for control purposes was taken beforehand and 

1 Medical World, December 4, 1913, 688. 

2 The use of the term ‘elastic’ in this quotation must not be taken too 
literally ; there is no elastic tissue in the periodontal membrane. 


3 Lancet, 1935, 2, 869. 
4 Proc. Roy. Soc. Med., 1936, xxix, 1552. 
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in all cases was negative on culture, and in the blood taken 
after the exercise only those showing parodontal pocketing gave a 
positive result.. In one case they obtained a staphylococcus. 
Such leaks or escapes of non-pathogenic organisms into the 
circulation are, in a normal person, followed by their rapid removal 
by phagocytosis, but in a person having diseased or defective. 
cardiac valves the organisms may be trapped there and precipitate 
_a bacterial endocarditis, as the same type of organism is frequently 

isolated from definite cases of endocarditis as is obtained in 
cultures from the gums in cases of parodontal disease. 

In parodontal disease the area from which absorption can 
take place is often extensive. 

It has been estimated 1 that if all the teeth are affected by 
advanced parodontal disease, the additional surface area brought 
by this means under external influences is just over twenty 
square inches. Such an extreme condition is seldom seen, but it 
is not uncommon for a third of the surface area of the teeth to be 
involved in the disease. It must not be thought, however, that 
the whole of this surface is capable of absorbing toxins ; this extra 
surface (the lining of ‘ pockets ’) becomes epithelialised over as it 
is formed, and there are only occasional breaches of this surface, 
though ‘one usually finds that most of this epithelial surface. is 
infiltrated with inflammatory cells. 

(EK) INCIDENCE, CLINICAL APPEARANCES, MORBID 
ANATOMY, AND PATHOLOGY IN ANIMALS. 


(1) Captive and Domesticated Animals. 


Considerable light has been thrown on the pathology of 
parodontal disease by a study of the disease in animals. 

In animals that have been the subjects of this disease exactly 
similar changes are to be found in the bones as in man, but the 
teeth show greater deposits of calculus owing to the absence of 
the system of artificial cleaning adopted by human beings, and 
specimens often show the spaces between the teeth choked up 

with food debris. 
_ The following specimens show the different stages of the 
disease in animals :— 

An early stage is seen in fig. 657, a Bennett’s wallaby 
(Macropus bennetti). In the maxilla the septa between the anterior 


1 * Pyorrheea Alveolaris.’ D. A. Crow. 
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Fic. 657.—Macropus bennetti (Bennett’s wallaby) showing an early stage of 


parodontal disease. The loss of bone is more marked in the maxilla than 
in the mandible. 


, 


Fic. 658.—Petrogale penicillata (Brush-tailed kangaroo). In this specimen 
the disease is more advanced than in the specimen fig. 657. 


Fic. 659.—Macropus—species unnamed. The disease is well advanced and is 
more marked in the maxilla than in the mandible. 
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teeth have been partly destroyed and in the region of the first 
molars the bone shows signs of rarefying osteitis. A more 
advanced stage is shown in the skull of a brush-tailed kangaroo 
(Petrogale penicillata), fig. 658. Here the disease is more widely 
distributed. 

The next specimen (fig. 659) illustrates a further stage. The 
bone has been extensively destroyed in the neighbourhood of the 
maxillary right molars, and what remains shows signs of rarefying 
osteitis. The disease is more advanced in the maxilla than in 
the mandible. In the left half of the skull and mandible 
(fig. 660) the disease has caused the loss of all the cheek teeth 
with the exception of one molar in the maxilla and one molar in 
the mandible. 


Fic. 660.—Macropus—species unnamed. The majority of the teeth 
have been lost from parodontal disease. 

In carnivora a similar gradational series can be traced, the 
disease tending to spread more rapidly and extensively in the 
maxilla than in the mandible owing to the less dense character _ 
of the former bone (see figs. 661 and 662). 

In herbivora the infection does not tend to spread far beyond 
_ the area affected. The localisation of the infection is particularly 
noticeable in the maxille of herbivora, and this is probably due 
to the fact that in the herbivora this bone is denser in character 
than in the carnivora. This point is shown in the skull and 
mandible of a Panolia deer (fig. 663). 

-Horses.—In the course of an examination of nearly 500 
skulls of horses which had worked in London it was found that 
approximately - one-third presented some degree of parodontal 
disease, ranging from a slight destruction of the gingival margin 
to the most aggravated form of the disease. 
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Fria. 661.—Paradoxurus larvatus (Chinese palm civet). The destruction of 
the bone is more marked in the maxilla than in the mandible. 


Fia 662.—Tremarctos ornatus (Spectacled Bear). R.C.S. Odonto. Section G, 
143, 1. The specimen shows an advanced stage of parodontal disease on 
the right side. (From ‘Variations and, Diseases of the Teeth of Animals.’ 
J.F.C.) 


Fic. 663.—Cervus eldii (Panolia deer). The destruction of the bone is 
most marked in the region of the first molar. 
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The first sign of mischief is a slight injury to the gingival 
margin, resulting in the destruction of the muco-periosteum filling 
up the intervals between the teeth. These spaces are usually 
seen in the maxilla on the buccal side and in the mandible on the 


Fic. 664.—Portion of maxilla of horse, showing destruction of the bone 
around the teeth. The disease is most marked in the neighbourhood of 
the first molars. (From Trans. Odonto. Soc.) 


Fic. 665.—Portion of the mandible of a horse, showing food packed between 
the teeth. (From Trans. Odonto. Soc.) 


lingual side. In the spaces formed, food, etc., collects and under- 
goes fermentation, leading to the destruction of the adjacent 
tissues, so that in time a marked space is formed between the 
teeth into which fodder or other material may become firmly 


wedged (figs. 664 and 665). As the disease progresses the 
28s 
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parodontal tissues become more and more involved, leading to 
extensive destruction of the bone ; the teeth loosen, and the infec- 
tion spreads in the maxilla to the sinus, setting up suppuration, 
and in the mandible to the body of the bone, causing an 
abscess. . 

If a horse in which the disease is advanced be examined, the 
muco-periosteum is seen to be inflamed and thickened (see fig. 666) 
and a profuse muco-purulent discharge will be noticed around the 
teeth, the breath being extremely offensive. The mandible is 
much more liable to attack than the maxilla, and, as far as 
one’s observations go, more spaces are met with between the 
anterior premolars than between the molars, but the spaces 


Fic. 666.—Portion of the mandible of a horse with the muco-periosteum in 
position. The effect of the food packing on the soft tissues is well shown. 
(From Trans. Odonto. Soc.) 


formed between the premolars do not apparently set up the same 
amount of trouble. as those found towards the back of the mouth. 
In the maxilla spaces seem to occur with the greater frequency 
towards the back of the series. As a result of the spaces the teeth 
become painful to pressure, and the function of mastication is 
interfered with, leading in many cases to marked irregular wear 
of the teeth. In some cases only one or two spaces are seen, in 
others huge gaps occur between nearly all the teeth. 

The incisors may be attacked by parodontal disease. The 
effect on the incisors is in many respects not unlike that seen in 
the human subject ; the alveolar process disappears ; the teeth 
loosen, become forced out of place, and are finally lost. 

‘The facts that the spaces start on the buccal sides of the 
maxillary teeth and on the lingual aspects of the mandibular teeth, 
and that the bone destruction is greatest in the region where the 


——_ ss 


alien 
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food is most liable to collect, would seem to suggest that food 
lodgment plays an important part in the causation of the disease. 

In the horse the disease would seem to be mainly local in 
origin. The injury of the muco-periosteum is probably due to 
foreign bodies in the diet. It may arise from food, prepared in 
the form of chaff or grains of corn, becoming wedged in the 
‘gingival trough.’ 'To the fermenting food in the spaces, infec- 
tion is added from organisms present in, or introduced into, the 
mouth, and from them and the toxins they produce the tissue 
destruction proceeds. With the loss of the teeth a nidus for the 
accumulation of debris, etc., no longer exists, and healing occurs. 


Fic. 668.—Marginal gingivitis in a cat. 


Cats and Dogs.—Amongst domestic cats and dogs paro- 
dontal disease is extremely prevalent. H. Gray, a veterinary 
surgeon who has had considerable experience of the disease in 
these animals, is of the opinion that amongst cats the disease is 
most frequently seen in highly bred pet animals fed on soft food ; 
the ordinary domestic cat fed on a meat diet keeping compara- 
tively free from the disease. The explanation is that the soft diet 
clings about the teeth, stagnation areas are formed, and a marginal 
gingivitis results. This condition is well shown in fig. 668, and 
the appearance of normal gums in a cat for comparison in fig. 667. 
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Amongst dogs the pampered lap dogs, and the short-muzzled 
breeds, such as the pugs and bulldogs, are most subject to the 
disease, the non-functional teeth, 7.e. the incisors, being specially 
prone to attack (figs. 669 and 670). Dogs living on a flesh diet, 
which gives plenty of exercise. to the jaws, are invariably free 
from the disease. 

Amongst cats and dogs, therefore, the disease is evidently — 
closely connected with the soft pap diet which sen about the 
teeth, and ferments and injures the gingivee. 


Fia. 669.—Canis familiaris (Domestic Dog). R.C.S. Odonto. Section G, 145, 7. 
This specimen shows an irregular distribution of parodontal disease. (From 
‘Variations and Diseases of the Teeth of Animals.’ J.F.C.) 


In animals kept in captivity parodontal disease is of frequent _ 
occurrence, and the Museum of the Royal College of Surgeons of 
England contains an excellent series showing the disease in a wide 
range of animals, i.e. herbivora, rodents, marsupials, monkeys, 
the small carnivora, etc. 

In the skulls of captive animals affected by the disease it will 
be noticed that the bone destruction is usually most advanced 
around the areas where the greatest force of mastication is exerted 
and consequently where the soft tissues surrounding the teeth are 
most likely to be injured. The frequency of the disease in captive 
animals and the comparative immunity of animals in the wild 
state, taken in conjunction with the limitation of the disease to 
the masticating area, point to the disease being closely associated 
with the character of the food given to captive animals. This 
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food is generally of a softer character, needing less rending and 
tearing than the food which the animals would obtain in the wild 
state ; consequently, the teeth are less used and the natural 
cleansing operations are not performed. When captive wild 
animals are given food of a character similar to their natural 


Fic. 670.—Canis familiaris (Domestic Dog). R.C.S. Odonto. Section G, 145, 8. 
An advanced stage of parodontal disease. (From ‘ Variations and Diseases 
of the Teeth of Animals.’ J.F.C.) 


food, as in the case of the large carnivores which are fed on a 
diet of fresh meat, they are almost entirely free from the disease. 


(2) Wild Animals. 


Monkeys living in the wild state are not immune to destruction 
of the alveolar process. 
_ In the New World Group Brachyteles shows a considerable 
tendency to injury of the alveolar bone. In seven out of twelve 
adult specimens collected from the same district there was lipping 
or cupping of the alveolar process in varying degrees, and in one 
specimen several of the teeth had been lost from disease. In 
Pithecia the variety Satanus seems susceptible, for in six adult 
specimens from the same district three were affected. The 
genera Mycetes, Chrysothrix, Hapale, and Midas are liable to 
the disease, but in Uacaria, Callithrix, and Douroucollis it is 
apparently uncommon. 
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In the Old World Group parodontal trouble is comparatively 
common in Semnopithecus. The teeth of these animals are 
bulbous at the necks, and it is possible that the food is easily 
caught in the interdental spaces. The incidence of the disease 
differs in the various species; for example, it is uncommon in 
S. obscuras, but is fairly frequent in S. cristatus pallata and 
S. entellus anchises.. In Pyrrhus, a variety not particularly liable 
to the disease, a series of ten specimens from Java all showed 
recession of the alveolar process, and in four cases definite pockets 
had formed. | 

In wild animals in their natural state generalised destruction 
of the bone is extremely rare, but localised areas of destruction 
are by no means rare. The following table + shows the number 
of pockets seen in different genera of monkeys :— 


Percentage of 


Genus No. of No. of Specimens Specimens 
Specimens. with Pockets. ana clats. 
Colobus is nies 1205 49 4-] 
Semnopithecus 3 289 21 7-3 
Trachypithecus ei 385 30 138 
Presbytis nen is 311 33 10-6 
Cercopithecus ... sas 1473 22 1-5 
Macaca io5°9 wae ro 588 34 5:8 
Papio ... cose “a 288 0 0-0 
Cebus ... Ja Po 538 6 1+] 
Ateles ... At ves 186 4 2-2 
Alouatta aA “8 781 20 2-6. 
Hapale ae abe 164 20 12-2 


In Macacus destruction of the alveolar process is uncommon, 
but in fifteen-specimens of M. fascicularis from Java six showed 
considerable localised destruction of the bone, and in nine speci- 
mens of M. fuscatus from Takushima five showed definite 
pockets. 

Of the genus Cercopithecus two hundred specimens were 
examined and only nine showed much bone destruction, and 
these were from British East Africa and the Congo region. 

The fact that in certain varieties of monkeys the disease is 
found in some localities and not in others suggests that the 
presence or absence of the disease is to be attributed to the 
character of the food available in the particular district. In this 
connection it is of interest to record that specimens of the Golden 


1 © Variations and Diseases of the Teeth of Animals,’ 1936, 684. J.F.C. 
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Mole (Chrysochloris aurea) from the Stellenbosch district in Africa 
all show early loss of the teeth. Dr. Broom! states that this 
condition is not common in other districts where the Golden Mole 
is found. | re 

Though rare, this disease has also been found in wild specimens 
of ungulates and marsupials, but is practically unknown in wild 


a a a a a i a ca cea 2 Pe 
} eo ame bats A 
a & e tat Ok : 


Sn OPT AAAMA phamanamansncina na) Mao cenmmamtans 


Fia. 671.—Colobus badius tephrosceles (Uganda Red Colobus). B.M. 30.8.1.3. 
This specimen shows pockets between the teeth. Food is present in the 
pocket between the mandibular first and second molars. (From ‘ Variations 
and Diseases of the Teeth of Animals.’ J.F.C.) 


carnivores and rodents. Figs. 671 to 674 illustrate progressive 
cases of the disease occurring in wild primates. 

The study of the disease in animals would seem to show that it 
is purely local in origin, that is, it is due to the lodgment of food ; 
the lodged food undergoes fermentation and putrefaction and the 
tissues are damaged. This view is supported by the condition of 
the gums and teeth of cattle in parts of America, where, owing to 
the penetration of the tissues by the barbed crowns of Hordeum 
jubatum,? destruction of the teeth sockets occurs and the teeth are 


‘1 Private communication. 
2 ‘Dental Surgery,’ Tomes and Nowell, 648. 
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Fia. 672.—Cercopithecus. R.C.S. Odonto. Section G. 167.2. A case of rapid 
destruction of the alveolar process. (From ‘ Variations and Diseases of the 
Teeth of Animals.’ J.F.C.) 


Fie. 673.—Anthropopithecus troglodytes (Chimpanzee). The Powell-Cotton 
Museum M. 475. Several of the teeth have been lost; the sockets of some 
of the teeth have been destroyed. (From ‘ Variations and Diseases of the 
Teeth of Animals.’ J.F.C.)  _ 
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lost. G. Thomson! states that parodontal disease is common in 
horses running almost wild in countries liable to prolonged 
drought. The animals under these conditions dig up roots, and 
in chewing the grit and sand injure the gums and start parodontal 
disease. — 

K.8. Talbot ? has shown that in dogs the earliest manifestation 
is in the gingival margin, and that with the progress of the disease 
both the periodontal membrane and the bone become involved. 


ira. 674; — Anthropopithecus troglodytes (Chimpanzee). The Powell-Cotton 
Museum M. 165. A specimen showing loss of the teeth. (From ‘ Variations 
and Diseases of the Teeth of Animals.’ J.F.C.) 


The absorption of the bone is at times rapid and takes place by 
(a) lacunar absorption ; (b) the formation of perforating canals ; 
and (c) halisteresis (disappearance after prior absorption of lime 
salts). 


(F) BACTERIOLOGY. 
The Relationship of Micro-organisms to the Disease.® 


It is well recognised that the bacteriology of parodontal 
disease is in a most unsatisfactory state, and that there is as yet 
1 Trans. Odonto. Soc., xxxviii, 76. 2 * Interstitial Gingivitis.’ 


3 For the details of the bacteriology of parodontal disease we are indebted 
to Arthur Bulleid. 


634 DENTAL SURGERY AND PATHOLOGY 


no proved relationship between the micro-organisms found in the 
disease and the disease itself. All that can be said at present 


is that no specific micro-organism or group of micro-organisms 


can be held responsible for the condition we speak of as 
pyorrhea. 


- Fie. 675.—Diagram of organisms seen in coverslip preparation by dark ground 
illumination from a case of parodontal disease, showing : J'reponema macro- 
dentium and microdentium. Vibrios and spirillary forms. Bacilli in great 
variety. Filamentous forms. Cocci of various sizes, the grouping of which 

‘cannot be determined without cultivation methods. The large round bodies 
in the preparation are blood cells. Discharge from the same pocket examined 
by transmitted light revealed Ameba buccalis. (W. J. Penfold.) 


It may be found that the actual micro-organisms isolated are 
in fact only secondary invaders. | | 

If a smear is made from the exudate ed from one of 
the deeper pockets and examined either under dark ground 
illumination or in a preparation stained by one of the simple 
watery aniline dyes such as metlsylene blue, it will reveal a vast 
assortment of micro-organisms (fig. 675). Examples of the fol- 
lowing groups are usually found: (A) Bacteria ; (B) Protozoa ; 
(C) Yeasts. 
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(A) BACTERIA. 


Cocci.—Streptococci ; Pneumococci; Staphylococci; M. 
tetragenus (all Gram positive); M. catarrhalis and 
allied Gram negative diplococci. 

Bacilli—B. influenze; B. of Friedlander; some in- 
different Gram positive and Gram negative bacilli ; and 
B. fusiformis (anzerobe). 


_ Fic. 676.—Leptothria buccalis. (Arthur Bulleid.) 


Spirochztes.—S. Vincenti; S. refringens ; T’. macro- 
dentium; T. microdentium; and T'. mucosum (No- 
. guchi). 

Leptothricee.—Leptothrix buccalis and allied thread 
organisms (fig. 676). . 


(B) Prorozoa. 


Ameebe.—Ameba gingivalis and Ameba limax (Glynn) 
(fig. 677). | 
(C) SACCHAROMYCES. 


Yeast forms are occasionally found. It must be noted that 
it is practically impossible to identify the actual micro-organisms 
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by direct smear alone, and cultural methods must be undertaken 
in order to differentiate the various organisms found. Even 
when careful erobic and anezrobic cultivations are carried out 
quite a large proportion of the immense flora fail to grow. 


CULTURAL FINDINGS. 


If cultures are made from the exudate expressed from the 
pockets in a case of parodontal disease, the following micro- 
organisms are at times isolated. 


Fic. 677.—Pyorrheic pus. 
A. Ameba buccalis. (Arthur Bulleid.) 


Airobic Cultivation.—Streptococci (usually the viridans group) ; 
Pneumococci; M. catarrhalis and allied Gram negative diplo- 
cocci; M. tetragenus; B. influenze; B. of Friedlander. 
Staphylococci, both the albus and aureus are found, but they 
are relatively uncommon as compared to the Gram negative 
cocci. | 

Anerobic Cultivation—The same micro-organisms as men- 
tioned above and occasionally B. fusiformis. 

It will be noted that the micro-organisms most frequently 
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isolated in cases of parodontal disease are those which are 
frequently found in suppurative processes in other parts of the 
body and no specific causal micro-organism has as yet been 
isolated. 

Under these circumstances the reaction found in the tissues 
involved is of more importance than the organisms found in the 
pockets. 


Résumé. 


A general survey of the morbid anatomy, pathology, and clinical 
appearances leads to the conclusion that the initial lesion in man 
is injury to the gingival margin, which results in the formation 
of a stagnation area. In this area material collects from which 
toxins are formed, and the tissue changes which follow are 
identical with those produced in the lower animals. In the area’ 
immediately beyond the irritated surface—for as such it must be 
regarded—the tissues react and form a protective barrier, and the 
progress of the disease is governed by the efficiency of this barrier. 
The reaction of the tissues depends upon :— 

(a) Their inherent vitality. 

(b) The degree of functional activity—the greater the flow of 
lymph through the area the greater will be the reaction. : 

(c) The severity of the infection. 

In many cases, more especially in young adults, the natural 
defence of the tissues suffices to prevent the undue absorption 
of toxins or organisms via the bone. But the discharge from the 
mouth is swallowed with the saliva and consequently the gastric 
mucous membrane is continually being damaged. Sooner or 
later the defence of the tissues at this part breaks down and 
eventually the whole intestinal tract becomes involved. 

The tissues of many patients seem to be incapable of raising 
an effective barrier even in mild cases. In cases where the natural 
defences of the tissues around the teeth are inadequate some of 
the toxins produced pass directly into the general circulation and 
some escape into the mouth (open sepsis) and are swallowed. 


(G) ETIOLOGY. 


Considerable diversity of opinion exists as to the cause of - 


parodontal disease. 
In animals it has been shown that the lesion is caused by injury 
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from the food. When cats and dogs are fed on a diet of fresh 


flesh, their natural food, they are invariably free from the disease, _ 


but as soon as soft pap food is substituted the animals become 
a prey to the disease. In the horse the disease can clearly be 
traced to injury from the food, the particular form in which the 
food is given being responsible for the injury. Under natural 


conditions horses feed upon grass which is torn up in long strands — 
and in a pliable state, and is masticated and disposed of without — 


injury to the soft tissues. Under ‘ civilised’ conditions horses 
frequently cannot be put out to grass and the food is often given 
in the form of hay and straw (chaff) cut up into short lengths. 
Chaff in short stiff lengths is very likely to cause injury to the 


muco-periosteum through being pressed into spaces between the — 


teeth. This view of the causation of the disease in horses is 


supported by the fact that the disease is prevalent wherever the — 


conditions are such that fragments of thorn become mixed with 
the food. Similarly, as previously mentioned, cattle in parts of 
America are subject to the disease owing to the penetration of the 
tissues by the barbed crowns of Hordeum jubatum. In the horse 
the disease is clearly to be attributed in a very large measure to 
the physical character of the food. | 

In man, too, the evidence points to the disease being started by 


injury of the gingival margin from food and other debris, and/or the 


local action of micro-organisms and their toxins as seen m the 
marginal gingivitis of mouth-breathers. 


The prevalence of the disease is probably due to the character 


of the diet of the present day. Much of our food is now prepared 
in such a manner that it readily accumulates around the teeth 
and is of a character which easily undergoes fermentation. The 
food thus prepared requires but little mastication, with the result 


that the tissues in and around the teeth are deprived of an 


adequate blood supply and are thus rendered less resistant to 
attack. As soon as the disease has started, the formation of 
abnormal pockets favours the accumulation of debris, thus 


increasing the basis of infection and so accelerating the action — 


of the toxins. 


Attention has been drawn to the intimate relationship between 


this disease and ‘ mouth-breathing,’? and the increase in the 


. 1 Byidence in favour of this is shown in a series of skulls of Londoners of 
the sixteenth and seventeenth centuries. The disease in the region of the molars 
is extremely common in the skulls, but the disease is chronic in character and 
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number of individuals who are mouth-breathers has, un- 
doubtedly, added to the incidence of the disease. 

The view here expounded that stagnation of food is the 
primary cause is supported by an observation made by S. Colyer * 
on the teeth of the Barotze, a tribe living in North-West Rhodesia. 
Their diet is mainly of a carbohydrate character to which milk, 
fish, and meat are added as savouries. They do not clean their 
teeth and suffer markedly from the disease. On the other hand, 
the native police of the district, who are drawn from Zulu, Central 
African, and Arab strains, although eating the same type of foods, 
have very little disease. The police clean their teeth with sticks 
twice a day and always after the evening meal. 

It is believed by many that conditions of swb-scurvy, occasion- 
ally even approaching scurvy, may have considerable etiological 
importance especially in initiating this disease in children, and 
inquiry should always be made to exclude this possibility as a 
factor, or, if it exists, to treat it by the administration of ascorbic 
acid. 


(H) TREATMENT. 


In the section on the morbid anatomy and pathology of the 
disease, it was pointed out that the formation around the teeth 
of ‘ pockets,’ which inevitably become stagnation areas, is the 
outstanding feature of the disease. Until these ‘ pockets,’ or 
stagnation areas, have been eradicated, it does not seem reason- 
able to claim that a cure has been effected, and as it is almost 
impracticable to eradicate them actual cures are rare, though 
well-directed treatment may keep the disease in check. 
Reference has also been made to the important rdle which mouth- 
breathing plays in the promotion of the disease. It has also been 
shown that the progress and severity of the disease are greatly 
influenced by the degree of resistance offered by the tissues. 

Treatment, therefore, should be directed towards promoting 
efficient drainage, raising the resistance of the tissues and caha ian 
proper nasal breathing and functioning of the teeth. 

With regard to the breathing, we are firmly convinced that in 
all cases of ‘ mouth-breathing,’ even if the patient is addicted to 


the bone shows marked reaction to injury. In the majority of these skulls the 
function of mastication was efficiently carried out, as is shown by the attrition 
of the teeth. 

1 Dental Record, October 1920. 
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this habit for a few hours a day only, there is very little hope 
of checking the disease ; moreover, in such cases the general 
symptoms seem’ more pronounced. It is essential, therefore, to 
ensure proper nasal breathing. Where the patient keeps the lips 
apart the nasal cavity must be examined and any obstruction 
removed. Some patients persist in the habit of ‘ mouth-breath- 
ing’ after a free nasal passage has been obtained. The habit 
can, however, often be overcome by the use of an oral screen 
(see p. 253). 

The therapeutic measures to be adopted may be divided into 
(1) Local and (2) General. 


(1) Local Treatment. 


Local treatment consists in the promotion of asepsis as far as 
practicable by securing efficient drainage. Efficient drainage 
relieves the tissues of the constant injury arising from the toxic 
matter around the teeth and the tissues react more readily. It 
may be confidently affirmed that the more thoroughly the 
pockets are deleted, the greater will become the prospects of 
staying the progress of the disease. In theory efficient drainage 
would seem an easy matter to establish ; in practice, however, 
such is not the case. The local remedies employed should be 
directed towards :— 


(a) Freeing the teeth from salivary and serumal calculus and 
other debris. | 

(b) Reduction of pockets and cleansing of pockets and inter- 
proximal spaces. 

(c) Surgical deletion of pockets (gingivectomy). 

(d) Massage of the gums. 


(a) The removal of calculus removes a source of irritation and 
infection, allows the pockets to drain more freely, and facilitates 
irrigation. ‘This must be done thoroughly and special care taken 
to remove any calculus in the interstitial spaces. Where there 
is much gingivitis it is advisable to delay the removal until the 
gingivitis has been reduced by appropriate treatment, and the 
general resistance raised by improving the general health. The 
operation of removal of calculus can then be carried out more 
efficiently and with less laceration of the tissues, which are now 
less in bulk on account of decreased cedema. 
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(6) In considering the treatment of pockets, it must be re- 
membered that they are deepest at the most inaccessible parts, 
2.€. in the interspaces. The regular use of astringents will often 
produce good results. ‘Tannic acid in the form of a powder may 
be used and should be rubbed into the gums for two minutes 
once a day, the treatment being continued for at least two 
months. If at the end of this period the gum margins have 
shrunk, the application may be reduced from once a day to twice 
a week. As tannic acid is liable to leave an indelible stain on 
linen, patients using it should be warned against wiping their 
hands on linen. 

Regular cleansing of the pockets and interproximal spaces by 
the patient is an essential part of the local treatment. First, 
the spaces between the teeth must be freed of food debris by 
means of wooden toothpicks, ‘ floss silk’ or worsted ; the gums 
should then be well squeezed between the thumb and first finger 
with a downward pressure on the upper teeth and an upward 
pressure on the lower teeth. Irrigation is here of value. If the 
irrigation can be easily carried out, a free flushing with hydrogen 
peroxide (two volumes) is very effective. The most efficient 
method is to use a hypodermic syringe. The needle of the 
syringe is passed well into the pocket and gentle pressure exerted. 
The use of force is to be deprecated as it is essential that any 
granulation tissue that may be present should not be broken 
down. - But as a hypodermic syringe cannot be readily manipu- 
lated by patients it is generally necessary to try an easier, if less 
efficient, means of irrigation. 

A good plan is to have the pockets and interspaces wiped out 
with a wisp of cotton-wool dipped in hydrogen peroxide, the 
cotton-wool being wound round a fine broach. It is necessary to 
give patients very precise instructions. ‘The broach should be 
of the type ordinarily used for root canal dressings. The method 
of winding the wool on the broach should be demonstrated. The 
following plan is suggested : Spread a wisp of cotton-wool along 
the palmar surface of the terminal phalanx of the first finger of 
the left hand ; place the broach on the centre of the wool; fold 
the cotton-wool over the broach; bring the thumb on to the 
broach and then run the thumb with the broach up the palmar 
aspect of the first finger; the fragment of wool over the point 
should then be turned down so as to prevent the point sticking 
through. ~ 
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Such detailed instructions may seem hardly necessary, but 
experience teaches that the success of this method of treatment 
depends in a large measure on the skill of the patient in twisting 
the wool on to the broach. 

‘The patient should be shown exactly where and how to apply 
_ the peroxide of hydrogen and instructed to pay special attention 
to the irrigation of the spaces between the posterior teeth. ‘The 
hydrogen peroxide to be used should be poured into a small 
receptacle, and any left unused should be thrown away and not 
returned to the bottle. The pockets should be cleansed at least 
once a day, the best time being shortly before retiring for the 
night. Ifthe patient will only carry out this method of cleansing 
the spaces thoroughly and regularly, a marked improvement may 
be confidently anticipated. 

Hydrogen peroxide is an antiseptic, and its beneficent action 
is partly due to this property, but it has great additional value ; 
by its action on organic tissue it gives off oxygen, which may act 
as a local stimulant, and the profuse frothing which it produces 
helps to dislodge particles of food, dead epithelial cells, micro- 
organisms and other debris which cannot readily be dislodged 
by other means owing to difficulty of access. The drug in 
2-volume strength may be used as a mouth wash, but if it is used 
in too strong concentrations it is apt to destroy tissue without 
remaining long enough to sterilise it, and so may provide a further 
nidus for bacterial growth. 

Copper sulphate, used in the powdered form, is also of value 
as an antiseptic and astringent in helping to reduce the depth of 
pockets, but is objected to by many on account of its unpleasant 
taste, slow solution, and the salivation it is apt to produce, or 
even vomiting if swallowed. 

Many other drugs have also been used for local treatment, of 
which, perhaps, tincture of iodine, zinc chloride, and. pleted 
sulphate are among the most useful. 

The above treatment will often be found sufficient for cases 
where the depth of the pockets does not exceed 2 mm. on either 
lingual, or buccal and labial aspects ; but more difficulty will be 
experienced in dealing with the interdental spaces. These may be 
packed firmly enough to cause slight local blanching with cotton- 
wool wisps impregnated with a mixture of zinc oxide and eugenol 
for a few days, the packing being so as to displace the oedematous 
interdental papille lingually and buccally. When the packing 
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is removed any remaining calculus may then be removed, and 
any protuberant tags of granulations or interdental papille 
may then be removed by the electro-cautery or a chemical 
caustic. 

(c) If, however, the pockets are deeper, after the preliminary 
treatment to get rid of inflammatory oedema and render the field 
of operation as clean as possible, the surgical removal of the | 
redundant gum may be necessary, as the entire deletion of the 
pockets is the essentially important item in the successful treatment 
of this disease. This operation is known as gingivectomy, and 
may, if the field of operation. is clean, be performed under local 
anesthesia. 

As a preliminary it is desirable and essential to register the 
depths of the pockets accurately ; for this purpose an ingenious 
method is that described by J.C. P. Besford, who writes : * dressing 
tweezers may be so modified that the tip of one blade carries a 
sharp point set at right angles to the other blade which is inserted 
in the pocket. On closing the tweezers the gingiva is pierced at 
a spot corresponding with the epithelial attachment to the tooth 
and a bleeding point results.’ A series of such small punctures is 
made and then, with suitably shaped small scalpels or knives, an 
incision is made connecting all the punctures, and so dividing 
the gum as to leave it sloping away at a natural inclination. Any 
eranulations or excess of papilla in the interdental space are then 
scraped or cut away. Packing of the interdental spaces should 
then be carried out with cotton-wool impregnated with a mixture 
of zinc oxide and eugenol as already described, and on its removal 
a week later the epithelialisation of the whele of the incised 


‘surfaces soon becomes complete. 


Two-volume peroxide is now invaluable to help keep these 
spaces free of food debris. 

The use of wooden points (toothpicks) is invaluable at this 
stage, and indeed whenever interdental tissue has been removed 
or lost so as to leave an interdental space, as both gross and fine 
food particles collect in these spaces at every meal. E. W. Fish 
strongly advocates the consistent massaging of the interdental 
spaces and gum margins by means of the wood points, with the 
view of so thickening the keratinised layer of epithelium over 
them, just as thickened callosities may occur on the hands when 
subjected to manual work ; it is uncertain if such can really occur 
on a mucous membrane, but rather that the return to normality 
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may be brought about by the improved drainage caused by 
keeping the spaces free of debris, so that there is nothing left 
to injure or destroy such normally keratinised surface as is 
there. 

(d) For the same reason consistent massage of the gums with 
the fingers, with a tooth-brush, and vigorous masticatory efforts 
on such foods as require it are valuable and will assist in im- 
proving the condition of the gingive. 

Before leaving the question of local treatment, reference must 
be made to ionic medication in the treatment of parodontal disease. 
N. G. Bennett adopts the following technique in treatment : 
The teeth are freed of calculus and the mouth rendered as healthy 
as possible. It is not necessary—in many cases it is not possible— 
to remove all calculus as a preliminary to treatment ; the process 
can be more completely accomplished during the course of treat- — 
ment ; indeed, small areas of marginal gingivitis which do not 
respond will often be found to be covering a small deposit of 
undiscovered calculus. A 5 per cent. aqueous solution of zinc 
chloride is generally employed, but salts of copper—such as the 
sulphate—or of silver, may be used; the electrode may be of 
platinum, or of the base metal of which the salt is being applied. 
A few contiguous teeth should be isolated and kept moderately 
dry by means of napkins, wool rolls, or bibulous paper. Absolute 
dryness is not necessary, but too much moisture will not only 
dilute the drug unduly, but also allow the current to pass super- 
ficially instead of through the tissues. The current having been 
turned on and the rheostat control advanced a short distance, 
the positive electrode, previously wrapped round with a small 
quantity of cotton-wool, should be dipped in the solution and 
applied to the gum at least a quarter of an inch from the neck 
of the tooth ; it should then be slid carefully over the gum until 
the neck of the tooth is reached and passed down into the pocket 
round the tooth. The most important parts are the approximal 
pockets. It is usually convenient to treat about half a dozen 
teeth at a time, dealing first with the labial or buccal aspects and 
the approximal pockets, and completing on the lingual aspects. 
The amount of current registered with any given voltage varies 
inversely with the resistance of the body. This resistance itself 
varies with different patients and with the same person at different 
times. The amount of current that can be tolerated is usually 
from one to five milliamperes. It will usually be found that a 
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current of one milliampere is not felt at all; more than five 
cannot usually be borne, except perhaps in the molar region. 
A current of three milliamperes is usually sufficient for thera- 
peutic effect, and tolerable to the patient. 

A current of low electromotive force having been tried at the 
outset, it can be gradually raised by moving the rheostat control 
until sufficient is obtained. It should be remembered that most 
pain will be felt when the needle is first applied (the ‘ make ’ of 
the current), less when it is broken, and least of all during the 
passage of the current, so long as the electrode is stationary. 
That is why the needle should, every time it has been dipped in 
the solution, be first applied to the gums and then moved to the 
tooth. Ifa large drop of liquid is hanging on the needle a con- 
siderable amount of pain may be felt at the first contact. Care 
should be taken to move the needle smoothly from one tooth to 
the next without making’ contact or even altering the area of 
contact more than necessary, because the current is felt more 
severely when passed through a small area than a large. When 
the teeth are very sensitive it is sometimes necessary to apply 
the needle first and then gradually turn the current on from 
zero ; in this way pain may be minimised. 

By taking groups of teeth in succession the whole mouth may 
be treated in about three-quarters of an hour, but it is often 
desirable to spend the greater part of the time over the most 
seriously affected teeth, three or four minutes being devoted to 
a single tooth. The only visible sign. noticeable is a slight 
whitening of the edge of the gum, and a kind of white deposit 
spreading from the edge. It is only very rarely that any sensation 
is felt in the hand of the patient holding the negative electrode. 
It is desirable, however, that rings should be removed. 

The application should be repeated every second or third day 
for a fortnight, then less frequently until about ten or a dozen 
applications extending over five or six weeks have been made. 
In this period it will be possible to judge results, and if consider- 
able improvement cannot be obtained in that time or even less, 
it is not likely to be gained at all. 

The action of ionisation is probably to stimulate the soft 
tissues around the teeth and sterilise the contents of the pockets, 
the drug exercising an astringent action. It is questionable 
whether it possesses advantages over the local treatment recom- 
mended on p. 640, but there is little doubt that deeper penetration 


646 . DENTAL SURGERY AND PATHOLOGY 


of the tissues is obtained than by any kind of mere application 
of antiseptics. It should be understood that in cases at all 
advanced, or in which pockets remain after treatment, no cure 
can be expected ; and that in all cases subsequent care on the 
part of the patient is essential. One constantly hears that the 
patient has undergone ionic treatment and is cured, but on 
inquiry no regular treatment is being carried out. In these 
patients the ‘ pockets’ around the teeth still exist, and if not 
regularly cleansed the disease must progress. 


(2) General Treatment. 


General treatment, directed towards the removal of systemic 
intoxications, and a general improvement in health. The nearer 
the health approaches to the normal standard the greater becomes 
the resistance of the tissues and their.power to react. An impair- 
ment of the general health implies a lowering of the resistance of 
the tissues and of their power to react, and it is very important 
therefore that steps should be taken to improve the general 
health as far as possible. But this part of the treatment belongs 
to the province of the general medical attendant. 

Vaccine therapy has been freely used during recent years. 
A vaccine is a killed suspension of bacteria ; on inoculation into 
the subcutaneous tissues the body produces antibodies which 
have a specific affinity for the particular organism present in the 
vaccine. The patient’s serum may be examined with the view 
of obtaining evidence of the presence of antibodies to the organisms 
isolated. ; 


The presence of antibodies may be shown by a number of 


_ different reactions. It should be borne in mind that agglutination, 
_ precipitation and complement fixation are different manifesta- 
tions of an antigen-antibody reaction, the particular type of 
reaction being determined by the physical conditions of the 
experiment. In the past it was thought that each of these anti- 
bodies was distinct ; but more recent work has shown their 
unity. ie VEN 

The object of vaccine therapy is to stimulate the production 
of antibodies which will enable the tissues to offer greater resist- 
ance to the infecting organism. Since antibodies are specific it 
is necessary to make a bacteriological examination to find out 
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what types of bacteria are present in the focus. ‘The method of 
procedure suggested by J. W. Eyre ! is as follows: ‘ The patient 
is instructed to grasp the lip opposite the affected teeth with 
the forefinger and thumb of each hand and draw it away from 
the gums ; in some cases a small roll of absorbent cotton-wool is 
packed into the sulcus between the alveolar process and the 
lip. The gum margin is next wiped with a sterile swab of cotton- 
wool mounted on the end of a stick, and the gum itself dried 
with a second sterile swab. Then with another swab firm 
pressure is made on the gum over the root of the tooth. The first 
drop or two of pus that exudes is mopped up with a third sterile 
swab and the pressure continued, and the pus that next exudes is 
collected on still another sterile swab, or by means of a stout 
platinum needle. This pus is employed for the purpose of making 
coverslip films. Finally, more pus is expressed in a similar way 
and used to inoculate tubes of nutrient media.’ 

The most satisfactory method is to extract a tooth when this 
is practicable and take a culture from the space between the 
roots, if there is more than one, or from near the apex of the 
tooth ; the adjacent gum should be dried and painted with 
Liquor Iodi before the tooth is extracted or infection with 
organisms on the surface is very apt to occur during the opera- 
tion. This does not by any means ensure sterility ; indeed, EK. W. 
Fish claims that the actual cautery is the only certain means of 
attaining this end. Cultures of the various organisms present 
are then obtained secundum artem, and in any case a bacterio- 
logical report should be interpreted with caution. 

The pathogenicity of the organisms isolated may be estimated 
by means of the bactericidal test, in which varying numbers of 
the bacterium under examination are added to constant volumes 
of defibrinated human blood ; saprophytic organisms are killed, 
whereas pathogens survive and multiply in the blood. 

Only the pathogenic bacteria should be. used for the prepara- 
tion of the vaccine. The initial dose should be small (5 to 10 
million organisms) ; subsequently, the dose may be doubled until 
100 to 500 million organisms are given. 

The injection of the vaccine must be carried out under strictly 
aseptic precautions and should be made subcutaneously. 

. As to the value of vaccine therapy in this disease there-is 
extreme divergence of opinion. Vaccine therapy aims at assisting 


i Proc. Foy. Soc. Med. (Odonto. Sec.), iii, 34. 
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the tissues to defend themselves against the action of bacteria 
and their products. It is essential for success, therefore, that we 
should know the causative organism of the disease which has to 
be treated. The treatment by vaccine therapy, therefore, is not 
likely to be successful if stock vaccines are used. It may be 
urged in favour of vaccine treatment that the infection in the 
pockets is causing local injury, and that vaccines will check 
the injury by raising the resistance of the tissues in the neighbour- 
hood of the tooth. The difficulty here lies in the fact that the 
infection is invariably mixed, and the vaccine therapist, if he 
desires to effect a thorough cure, must needs prepare a vaccine of 
all the pathogenic organisms found. If this is not possible it is 
the practice to use a vaccine of the predominant organism, or 
perhaps of two of them, and, under these conditions, the treat- 
ment is necessarily incomplete. But, granting that vaccine 
treatment is occasionally successful, the pockets still remain, 
and no amount of vaccine treatment will remove them. 

Apart, however, from any consideration which may be 
regarded as more or less theoretical, the question arises whether 
vaccines lead to good results in the treatment of the disease. 
One has had personal experience of many cases of parodontal 
disease which were treated with vaccines, and in no single instance 
was a cure effected and in only a few cases could one detect any 
improvement. 

When vaccine treatment is carried out concurrently with local 
remedies and improvement results, it is extremely difficult 
adequately to assess the amount of improvement which should 
be ascribed to the local measures on the one hand and to the 
vaccines on the other. It is the general experience that the 
majority of cases treated with energetic local measures will show 
a rapid improvement. 

In the treatment of the general condition arising from mouth 
infection vaccines may undoubtedly be extremely useful. 

In papers advocating treatment by vaccines it is often 
claimed that a large percentage of the cases have been cured. 
Manifestly, much depends upon the exact meaning placed by the 
practitioner on the word ‘cured,’ and reference to this point 
has already been made (see p. 639). 

- The method of treatment to be adopted will depend upon the 
conditions present. 


_ 
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(a) Cases Favourable for Conservative Treatment. 


A case may be regarded as favourable for conservative treat- 
ment if the following conditions are found :— 

(a) 'The pockets around the teeth are shallow. 

(b) The arch is well developed, and the function of mastica- 
tion is efficiently performed. 

(c) There are indications of recuperative powers on the part 
of the patient. 

(d) The patient is a nose-breather. 

If the pockets, which are the real cause of the trouble, cannot 
‘readily be removed, treatment resolves itself into a question of 
drainage. The more thoroughly the pockets are cleansed, the 
greater will be the chance of staying the progress of the disease. 
Calculus must be thoroughly removed, and the patient instructed 
to carry out the following daily routine :— 

(a) Pass silk between the teeth to free the space of debris. 

(b) Squeeze the gums so as to expel as much material as 
possible from the pockets. 

(c) Brush the teeth and gums thoroughly with a stiff brush. 

(d) Irrigate each space with peroxide of hydrogen, as suggested 
on p. 641. 

(e) Twice a week apply to the pockets a 2 per cent. solution 
of iodine in alcohol. 

These simple measures, if faithfully carried out, will suffice 
to arrest the disease in favourable cases. One has tried raising 
the resistance of the tissues by means of vaccines and Bier’s 
method of congestion, but is not satisfied that these cases showed 
greater improvement than others where the treatment was limited 
to irrigation. Thorough cleanliness of the pockets is the keynote 
in treatment, and, if this is achieved, an arrest in the progress of 
the disease may be expected. 

In cases where there are deep or even moderately deep pockets 
between the molars, it is often a good plan to isolate the second 
molars by the removal of the first and third molars. 


(b) Cases not Favourable for Conservative Treatment. 


Cases which are not favourable for conservative treatment are 
those which show well-marked signs of rarefying osteitis with 
general and local conditions indicating that the tissues possess 
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little recuperative power; also all cases of persistent mouth- 
breathing. It’ will be convenient to group these cases under two 
separate headings, viz. :— 

(i) Cases unassociated with apparent symptoms ; and 

(ii) Cases in which a causal relationship to other diseases has 
been established. | 


(i) Cases unassociated with apparent symptoms. 
As regards cases falling under this heading, there are certain 
points which must be kept clearly in mind in endeavouring to 
arrive at the right line of treatment. Although efficient irrigation 


may check the discharge from the tissues, and some advantage 


may be gained in an attempt.to raise the resistance of the tissues 
by the aid of auto- or hetero-inoculation, all such efforts will fail 
to stop the progress of the disease. In these circumstances the 
question arises whether it is justifiable to continue a course of 


treatment which, at the best, can do no more than slow down the 


progress of the disease. Our view is that such a course of treat- 
ment cannot be justified for two reasons : (1) Because a potential 
source of infection remains: which may become active at any 
moment, and (2) because the destruction of the alveolar process 
is proceeding and thus increasing the difficulty of providing 
artificial dentures which will be efficient and comfortable. 


(li) Cases in which a causal relationship to other diseases 
has been established. 


In this class of case it is absolutely necessary that the dental 
infection should- be completely removed. After reviewing the 
cases which have come under notice during many vears and 
carefully considering the results of different methods of treatment, 
one is satisfied that the removal of the affected teeth at the earliest 
opportunity is the right course to adopt, and that any other line 
of treatment will prove to be unsatisfactory. A typical example 
of this class of case is as follows : A young adult is suffering from 
rheumatoid arthritis and the mouth shows signs of this disease 
accompanied by rarefying osteitis in a marked degree. The case 
is one in which the potential source of trouble—that is, the pockets 
—cannot be removed by treatment. The choice here lies between 
retaining the teeth and running serious risk of an aggravated 


arthritic condition on the one hand, or, on the other hand, ~ 


removing the teeth and ensuring useful joints. The latter course 
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alone can be justified, as artificial dentures can be provided, 
but not new movable joints. 

In carrying out extraction in these cases the following course 
should be adopted : The mouth is made as healthy as possible 
by thorough removal of calculus and irrigation of the pockets with 
hydrogen peroxide. The premolars and molars are next removed 
and the mouth is allowed to heal. Models of the mouth are then 
taken with the incisors in place and bites are obtained. The 
advantage of proceeding on these lines is that one avoids the 
difficulty which would be experienced in gauging the correct 
height of the bite after the removal of the front teeth. The 
anterior teeth are then removed and dentures inserted as soon 
as possible. The number of teeth which can safely be removed 
at one sitting depends largely upon the individual case. Where 
the “power of repair’ is at a low ebb the extractions must be 
carried out by easy stages, but where there is ample ‘ power of 
repair’ the extractions may be carried out more expeditiously. 
Extensive extractions at one sitting should be avoided unless 
there are special reasons for adopting that course. It is said that 
trouble in the bone is likely to follow extensive extractions in these 
cases unless the resistance of the tissues is first raised by a course 
of vaccine treatment, but that is not one’s experience. One is 
disposed to think that, where trouble in the bone occurs as a 
result of extractions, it is almost always due to the damage 
inflicted on the tissues by the operation. A rise in temperature 
seldom follows the extractions if the mouth is kept clean. 
Occasionally a rise in temperature does occur, as is well shown in 
fig. 678. The patient was suffering from a corneal ulcer, and 
the removal of each batch of teeth was followed by a rise in 
temperature. 

In some cases it is found that the removal of a first batch of 
teeth causes very little general disturbance, whereas the removal 
of a further batch is followed by a considerable rise of tempera- 
ture. As an example the following may be quoted: A man, 
about forty-eight years of age, had lost in five years two and 
a half stones in weight. There was marked parodontal disease. 
The | 2° were removed with no apparent septic sequele ; subse- 


4567 
quently °°! were extracted, and-within four hours there was a 


rigor with the temperature rising to 101° Fahr. 
In cases where systemic trouble is traceable to the mouth it 
has been one’s practice to retain the anterior teeth provided that 
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the bone destruction is slight. The argument in favour of 
retaining the teeth in these cases is that the pockets around the 
anterior teeth are easily accessible and can be thoroughly irrigated 
by the patient. 

Experience of these cases has taught one, eae that if 
the patients are mouth-breathers it is only a matter of time 
before extraction becomes imperative. It would therefore seem 
sounder treatment to remove all the teeth and thus make certain 
that the patient is freed from dental sepsis. 
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One is well aware that treatment by free extraction of all 
teeth which are the source of sepsis, as suggested above, is opposed 
to the teachings of many practitioners. With those who hold 
that local treatment will often result in a removal, or at least an 
improvement in the general condition, one fully agrees, but—and 
this is the important fact—the source of sepsis has not been 
eradicated. The sepsis may possibly be lessened in degree, but 
nevertheless it remains and must continue to damage the tissues 
slowly but surely. The damage to the tissues is progressive, 
and when, through the loss of the teeth, a natural cure is 
effected, the damage of the tissues may be irreparable. Dental 
practitioners cannot be justified in allowing such a condition to 
be brought about, and it is our duty to place ba aie before the 
patients the risks they run. 
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(I) SEQUELZ. 


The various local and general sequel that may arise from the 
presence of infection in the mouth are discussed in Chapter XXV. 
But there is one point upon which particular stress must be laid 
here, and that is that the absence of objective symptoms is no proof 
that damage—and possibly irreparable damage—is not in progress. 
Patients will harbour infection in their mouths for years without 
apparent harm, but eventually symptoms are almost certain to 
appear. The following case is typical :— 


A man, aged about thirty-six, at the beginning of 1909 developed a swelling 
in the left maxilla, and examination of the mouth showed slight necrosis in this 
region with parodontal disease accompanied by much sepsis, necessitating the 
removal of all the teeth. His previous history was as follows: His normal 
weight was about thirteen stone, he was an exceptionally fine type of man and 
had succeeded in carrying off many prizes in important athletic contests. 

About the beginning of 1907 he discovered that he was losing weight, and 
in February 1909 he weighed only about nine stone. During this period his 
mouth had, he said, caused him very little trouble, except that he had neuralgia 
occasionally, and his teeth had from time to time become loose. All his teeth 
were eventually removed, and a rapid improvement in his general condition 
followed. On questioning this patient a very definite history of parodontal 
disease spreading over a dozen years was disclosed. 


This patient had, unknown to himself, been the subject of 
parodontal disease for years, and for a long period he had been 
able to combat the absorption of the toxic matter, probably 
by the production of antibodies, and so remain immune. After 
a time this immunity had broken down and the toxic material 


- became rapidly destructive to the tissues. 


CHAPTER XIX 


Saliva. 


Physical and Chemical Characters of Mixed Saliva—The Inda- 
vidual Secretions—Factors affecting the Nature of the Saliva— 
The Functions of Saliva—The Nervous Control of the Secre- 
tion—Drugs affecting the Flow of Saliva—Therapeutical 
Applications and Modes of Administration—Bactericidal 
Properties—Relation of the Saliva to Caries of the Teeth— 
Salivary Calculi—Degeneration of the Salivary Glands— 
Infection of Salivary Glands. 


(A)-PHYSICAL AND CHEMICAL CHARACTERS OF 
MIXED SALIVA. 


Sativa is the mixed secretions from the three pairs of salivary 
glands (parotid, submaxillary, and sublingual) and the numerous 
small buccal mucous glands scattered over the whole of the oral 
mucous membrane, and particularly over the posterior aspect of 
the hard palate, where their massing is sometimes described as 
the palatal salivary gland. As will be described later on, it is 
possible to collect separately the secretion of each gland and 
examine them as such, but it is obviously best to consider the 
mixed secretions, since it is these with which we have to deal in 
relation to speech, food, mastication, deglutition and digestion. 


THE PHystcaL CHARACTERS OF MIXED SAaLIva are :— 

It is a cloudy, colourless, slimy fluid, of specific gravity 
1002-1008. The cloudiness is partly due to the presence of 
desquamated epithelial cells, clumps of colloidal mucin, leuco- 
cytes; and other debris. 


In reaction saliva is just faintly acid, with a pH of from about. 


1 For the revision of Sections A to G of this chapter the authors are indebted 
to W. A. M. Smart. 
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6-4 to 7-0. About 0-6 per cent. of its weight consists of solids. 
In quantity it is estimated that at least one litre is produced per 
twenty-four hours. In the herbivora the quantity amounts to 
many litres. 


THE CHEMICAL COMPOSITION OF SALIVA is as follows :— 


(1) Inorganic Salts.—Sodium chloride, with calcium and 
magnesium carbonates and phosphates. The total amount of 
these salts is about 0-2 per cent. There is also present a trace 
of potassium thiocyanate (sulphocyanide) though its significance 
is not understood. ‘These salts are present in ionised form. 

On standing or heating saliva loses carbon dioxide, which 
causes the deposition of a cloudy precipitate of calcium carbonate, 
which helps to form the incrustations of tartar on the teeth. 


Ca(HCO,). = CaCO, + CO, + H,O. 


The same equation also holds for the ‘ furring ’ of kettles and 
boilers by hard. water. Calcium biphosphate Ca(H,PO,), is also 
held in solution so long as it is acid. When the saliva becomes 
alkaline the normal calcium phosphate is precipitated. 


aCarHPO,)) <= CadPO,), 2 4H.PO,: 
(2) Organic substances to the extent of 0-4 per cent. consist- 
ing mostly of coagulable protein, mucin, urea, uric acid, and a 
diastatic enzyme, ptyalin. 


(B) THE INDIVIDUAL SECRETIONS. 


THe INDIVIDUAL SECRETIONS OF EacH GLAND may be briefly 
summarised as :— 


(a) The Parotid glands give a clear watery serous secretion, 
the poorest in solids, and containing no mucin. This secretion 
is estimated to contain four times the concentration of ptyalin 
(amylase) found in the mucous salivary glands. 

(6) The Submasxillary (submandibular) glands are mixed serous 
and mucous, the former predominating. Their secretion is the 
richest in solids. 

(c) The Sublingual glands also give a mixed mucous and serous 
secretion. In this case the mucous secretion predominates ; 
indeed, it is this mucin which makes the saliva so viscid. 
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(C) FACTORS AFFECTING THE NATURE OF THE 
SALIVA. 


FACTORS AFFECTING THE NATURE OF THE SALIVA SECRETED. 


As might have been anticipated, diet has a profound effect on 
the physical and chemical qualities of the saliva. Other factors 
also have an influence, though much less in importance. 

In the past investigations have been mainly carried out on 
mammals—usually dogs with artificial salivary fistule. The 
surgical technique is simple. Stenson’s duct is brought to the 
exterior of the cheek and sewn into the incision. There is no 
inconvenience to the dog, and samples of saliva may be collected 
at any time. This method was first used by de Graaf and 
improved upon by Pavlov. 

It was soon found that secretion is not continuous, and is 
dependent on the nature of the food. With meat there is but a 
scanty secretion, but with dry food the flow at once becomes 
more dilute and greater in volume. Experiments on man did 
not come along until comparatively recently. 

(1) Diet and its effect on human salivary secretion was specially 
investigated by Pickerill.1 He devised a special technique for 
the collection of saliva from Stenson’s duct during the mastica- 
tion of various kinds of food. Every effort was made to carry 
out the experiments under identical conditions. Controls were 
carried out with resting saliva ; that is, saliva present in the mouth 
some hours after eating. He found that with a fruit stimulus 
the total alkalinity is greater than with a carbohydrate stimulus. 
Variations in the total output of saliva were similar to the 
variations in total alkalinity. Acid substances evoked the 
greatest amount of ptyalin per minute, while alkaline dentifrices 
had a marked depressing effect both on the amount of secretion 
and the degree of alkalinity. 

Neilson and Terry? showed that in dogs the amylolytic 
power of the saliva of bread-fed dogs was greater than that of 
meat-fed dogs. 

Champion in 1932 showed that the reaction of human 
saliva varied directly with the hydrogen ion concentration. He 
found that the pH is not affected by substances in the mouth 

1 ‘Dental Caries.’ Bailliére, Tindall and Cox. 


2 Amer. Journ. of Physiol., xv, 406. 
3 Brit. Dent. Journ., 1932, liii, 209. 
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(acid or alkali), but masticatory movements cause a rise in pH ; 
and that it is not influenced by the ratio of carbonic acid to 
bicarbonate in the blood even when acid or alkali salts are 
ingested. 

(2) Drugs, as will be seen in the next section, can greatly affect 
the rate of salivary secretion. The qualitative effects have not 
been fully investigated. 

(3) Age.—Ptyalin is present in premature infants, gradually - 
increasing up to six months after birth. 

(4) Psychic factors are well known to affect the nature and 
amount of the saliva. In fear (adrenaline stimulation) the saliva 
becomes very viscid and scanty—‘ my tongue cleaveth to my 
jaws.’1 On the other hand, the smell and sight of food, talking 
about it, or hearing the preparations for a meal (the rattling of 
plates) will readily induce a secretion, as we know from obser- 
vations not only on animals but also on ourselves. 


(D) THE FUNCTIONS OF SALIVA. 


THE FUNCTIONS OF SALiva depend on its physical and chemical 
properties. 

(a) Its physical character, especially its slimy mucous nature, 
enables the oral cavity to remain moist in spite of constant 
evaporation, and also facilitates speech, mastication, and the 
lubrication of a bolus of food, ready to aid the esophageal muscles 
in the readier passage of food to the stomach. The watery part 
of the saliva dissolves the soluble portion of the food, pro- 
vided it stays long enough in the mouth (for some people 
‘bolt ’ their food). Moreover, it dilutes irritant and hot foods. 

(b) Its chemical character is due to the presence of an enzyme 
known as ptyalin, whose particular or specific function is to 
hydrolyse the large starch molecules, which constitute so large a 
part of carbohydrate food, into maltose, a disaccharide. This 
reduction is carried out in stages, first to soluble starch, erythro- 
dextrin, achroo-dextrin, and lastly to maltose. The ptyalin 
therefore converts the insoluble and unabsorbable starch mole- 
cules into maltose, a soluble and smaller molecule but still un- 
absorbable. For this reaction the starch granules have to be 
ruptured as they are in cooking, otherwise they are protected 
from action by their resistant cellulose cell wall. 


1 Psalm xxii, 15. 
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Oral and Gastric Digestion of Carbohydrates.—It must not be 
supposed that salivary digestion goes on to any extent in the 
mouth, for its stay there is not long enough. In the stomach the 
gastric juice only slowly penetrates the mass of food lying there. 
During this time, for say roughly half an hour, salivary digestion 
still proceeds, but only down to maltose stage. There is an 
enzyme present in pancreatic juice, called amylase, which has the 
‘same end result as ptyalin, in that all starchy food is reduced to 
the stage of maltose. Further reduction to the monosaccharide 
condition, glucose, is carried out by the intestinal juice. 


&, 


(E) THE NERVOUS CONTROL OF SALIVARY SECRETION. 


Tur Nervous ConrTrou oF SALIVARY SECRETION is of a reflex 
nature. We have therefore to consider the component parts of 
this reflex, that is, the afferent nerves, the salivary centres, and 
the efferent nerves. 

(1) The Afferent nerves consist of the following sets :-— 


(a) Sensory nerves in the oral mucous membrane conveying 

' ordinary sensation (particularly heat and cold), but 

more especially those of taste, proceeding from the 

taste buds in the circumvallate papille. These 

afferent origins are stimulated by the presence of 

dissolved food or drugs in the mouth. The fibres 
belong to the fifth and the ninth cranial nerves. 

(b) The Vagal nerves in the gastric mucous membrane may 
be irritated by the presence of unsuitable food or 
drugs in the stomach leading to nausea and even 
vomiting—reflexes associated, among other things, 
with increased salivation. . : 

(c) Psychic stimuli are nearly always involved—the mere 
anticipation of food. Thus the sight of a dainty 
meal, the smell of hot coffee or soup, and even the 
clink of glasses may lead to an outflow of saliva. 
Hence the first, second, and eighth cranial nerves 
must therefore be added to the list of afferent fibres. 


(2) The Salivary Centre consists of a group of cells situated in 
the formatio reticularis of the pons between the nucleus of 
Deiters and that of the seventh cranial nerve. 


EL 


SALIVA 659 


There are also peripheral ganglia which act as subcentres— 
the otic ganglion for the parotid, any the submaxillary for the 
other two glands. 

(8) The Efferent nerves. consist of fibres fat the Autonomic 
system :— 


(a) The Parasympathetic supply.—That for the submaxillary 
and sublingual glands is composed of fibres which run 
from the centre via the chorda tympani branch of 
the seventh nerve, and then join the Macht branch of 
the fifth nerve. 

Those for the parotid gland consist of fibres run- 
ning in the auriculotemporal nerve, and probably 
derived from the ninth nerve via the otic ganglion. 

Stimulation of these nerves leads to a local vaso- 
dilatation and increased salivary secretion. 

(b) The Sympathetic supply comes from the plexus on the 
external carotid artery. On stimulation there is a 
scanty secretion of viscid saliva, accompanied by 
local vasoconstriction. 


It is not definitely known whether each alveolus has a double 
nerve supply, or whether parasympathetic and sympathetic - 
fibres proceed each to different alveoli, but opinion inclines to 
the latter possibility. Our knowledge of the precise part played 
by the sympathetic system on the salivary secretions is not yet 
fully determined. In the case of the parasympathetic supply it 
is considered that the effects of its stimulation lead to a freeing 
of a substance, probably acetylcholine, whose purpose is to set 
in motion the receptor neuroacinar mechanism controlling salivary 


secretion. 


(F) DRUGS AFFECTING THE FLOW OF SALIVA. 


DRUGS WHICH ACT UPON THE SALIVARY GLANDS.—It has just 
been explained that salivary secretion is a reflex act. So far as 
drugs are concerned it is therefore possible for them to act upon 
any or all of the component parts of the reflex arc—the afferent 
sensory origins, the centre (or centres), and the efferent nerve 
ends. The effects of such action may be an increase or decrease 
in the amount and possibly the character of the saliva secreted, 
dependent of course on the particular drug employed. Those 
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which increase the rate of salivary flow are known as sialogogues, 
and those which diminish the rate are antisialogogues. It is also 
possible for a drug to act directly upon the alveolar cells them- 
selves. Hence we have the following scheme :— 

(1) Drugs affecting the afferent nerve origins in the mouth and 
stomach, Bitter, aromatic, pungent, and acid substances pro- 
duce an increase in the rate of secretion. On the other hand, 
demulcents such as gum acacia, tragacanth, and glycerine, and 
astringents like alum, zine sulphate, and tannic acid, lead to a 
diminished secretion. 

(2) Drugs which act on the salivary centre and ganglia are not 
used in dental practice. The nicotine group (nicotine, lobeline, | 
and coniine) first stimulates secretion, when used in small doses, 
and paralyses it when in excess. Cigarette and pipe smoking 
cause a free flow of saliva in some people. Morphine or opium 
decreases the flow, probably by some central action. The dry 
mouth after a morphine sleep is well known. 

(3) Drugs affecting the efferent nerve ends are of three types :— 


(a) Those which irritate the parasympathetic supply, the 
acetylcholine group being the best example. This 
includes physostigmine (eserine), pilocarpine, acetyl- 
choline, and muscarine. Of these only the first two 
are in general use. 3 

(b) Those which impose a block on parasympathetic action, 
such as the various members of the atropine group— 
atropine, hyoscyamine, hyoscine, and stramonium. 
Of these only atropine is used—in cases of marked 
salivation. : 

(c) Those which irritate the sympathetic supply. This 
includes the adrenaline group—adrenaline, ephedrine, 
and several others. They are of no clinical value. 


(4) Drugs affecting directly the alveolar. cells.—It has been 
found that certain drugs after absorption into the blood are 
excreted in part by the salivary glands, and in so doing stimulate . 
them to an increased rate of secretion. Examples are the 
iodides, the salicylates, and mercury salts, more particularly the 
latter. Histamine is a good sidlogogue, perhaps by direct action 
on the cells. | 

Summing up the above in a more practical manner, we 
have :— 


SALIVA 


Sialogogues—organic acids (citric and tartaric), pilocarpine, 
aromatics, alcohol, ether, and emetics (in subemetic doses). 
Antisialogogues—atropine, tannin, alkalies, and morphine. 
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(G) THERAPEUTICAL APPLICATIONS AND MODES 
OF ADMINISTRATION. 


THE 'THERAPEUTICAL APPLICATIONS of the above-mentioned 
drugs are made in the case of excess or scanty secretion of saliva. 

(1) Hyposecretion or Xerostomia (7.e. dry mouth) may occur 
in certain cases, especially after the administration of morphine 
(opium) or any member of the atropine group. It may sometimes 
be seen in senility, and is often an accompaniment of feverish 
conditions, and occurs in a particularly distressing form after 
exposure of the salivary glands to the action of radium emana- 
tions. For the relief of this condition one should prescribe 
sialogogue collutoria or dentifrices. 

(2) Hypersecretion amounting to constant dribbling, and highly 
disconcerting to the patient, may occur in early pregnancy, in 
certain types of insanity, and in mercurial poisoning. In these 
circumstances the use of an astringent such as krameria, tannic 
acid, or a drug like atropine (in ;}, grain doses) to semi-paralyse 
the secretion, is indicated. 

THE MopEs or ADMINISTRATION may be either by the use of 
collutoria (mouth washes) or dentifrices (tooth powders and 
tooth pastes). These preparations are of course varied for 
many different purposes—deodorant, antiseptic, anodyne, sialo- 
gogue or antisialogogue, as the case may be. 


COLLUTORIUM ASTRINGENS. 


Tinct. of krameria 30M 
Liquefied phenol 12M 
Oil of peppermint AF serie aay 
Alcohol (90%) to are Ay 13 


A teaspoonful to be added to a 
tumblerful of water for use. 


CoLLUTORIUM STIMULANS. 


Sodium citrate ... wy a. 13 
Sodium bicarbonate... ov 1% 


Sodium chloride = 3 43 

Oil of cassia "ss ¥ 

Oil of peppermint 
Half a teaspoonful to be dissolved 

in a small tumbler of warm water for 

use. 


Thus we increase salivation by the use of organic acids, like 


citric or tartaric. 


Lemonade does very well, especially if it 


contains carbonic acid. Some prefer pyrethrum or saccharine. 
If we want to diminish the flow, then an astringent, usually some 
member of the tannic acid series, is indicated. 
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(H) BACTERICIDAL PROPERTIES. 


Sanarelli! states that human saliva possesses the power of 
destroying micro-organisms when their number is not consider- 
able, and even when it fails to destroy them, as in the case of the 
bacillus of pneumonia, it seems capable of modifying their normal 
characteristics by weakening them, and then rendering them 
completely inactive. Sanarelli experimented chiefly with the 
more common of the micro-organisms which are found in the 
mouths both of healthy and unhealthy individuals, namely, the 
Staphylococcus pyogenes aureus, Streptococcus pyogenes, the bacillus 
of diphtheria, the Micrococcus tetragenus, the diplococcus of 
pneumonia, the typhoid bacillus, and the cholera spirillum. ‘The 
saliva was filtered with a Chamberland filter and experiments 
were done by the plating method. 

Hugenschmidt ? records numerous experiments with filtered 
saliva, and he has come to the conclusion that ‘ the bactericidal 
action of the saliva appears to be very problematical.’ He was 
only able to detect it on the torula and Staphylococcus aureus. 
The saliva, he considers, has an important mechanical action, as 
it dilutes the bacteria, glueing them together so that they are 
swallowed and destroyed in the stomach by the action of the 
gastric juices. In connection with these experiments it has been 
pointed out by Miller that the effect of filtering the saliva is to 
deprive it of the greater part of its nutrient matter, so that it 
contains but a small fraction of the organic matter usually present 
in culture media. The refusal of bacteria to grow in such a fluid 
is possibly due to inanition and cannot therefore be regarded as 
a proof of antiseptic action. 

In a series of experiments carried out by Miller * this source of 
error was excluded, Bouillon of double strength, made from beef 
extract, peptone, and sugar, was prepared, and 5 ¢.c. placed in 
three tubes, A, B, and C. To tube A, 5 c.c. of the saliva of a 
person immune to caries were added ; to tube B, 5 c.c. of the 
saliva of a person not immune ; and to tube C, the control, 5 c.c. 
of water. By this means the strength of the bouillon was reduced 
to the normal. The saliva was filtered through a Chamberland 
filter. The three tubes were inoculated with a bacterium ob- 
tained from carious dentine and incubated. As a result of this 


1 Centralblatt fiir Bakteriologie, x, 817. 2 Dental Cosmos, October 1896. 
2 Dental Cosmos, 1903, xlv, 1. 


~ 


SALIVA | 663 


experiment Miller found that the saliva exerted no retarding 
influence on the growth of the organism. 

Experiments were then undertaken to test the rate of acid 
production. Bouillon, made of beef extract, peptone, and sugar, 
of five-fold strength, was taken, and to one part of bouillon four 
parts of each saliva were added. The tubes were then inoculated 
and the rate of acid production determined by the amount of a 
5 per cent. solution of bicarbonate of soda required to neutralise 
the amount of acid formed. One experiment gave the following 
results :— 


RELATIVE Amount oF AcID FORMED. 


In 42 hours. In 62 hours. Total. 
Saliva of A... ae 9-5 5-5 15-0 
if Bivens ahs 9-0 7-0 16-0 
,; Crest Ae 10-0 7:5 17°5 
Control water sien 9-0 7:0 16-0 


The amount of acid produced in the control tube containing 
water and the three tubes containing saliva showed no appre- 
ciable variation. Further experiments were undertaken on the 
undiluted saliva, non-altered saliva, etc., with similar results, and 
the conclusion Miller came to was ‘ That mixed human saliva— 
whether filtered or unfiltered, in its normal state or condensed by 
evaporation over the water-bath, or at the temperature of the 
human body—does not possess the power to prevent or retard 
processes of fermentation or putrefaction.’ 

. Protective properties have been accredited to the buccal 
mucus. Miller, however, came to the conclusion that ‘ growths 
of bacteria and fermentation and putrefaction processes take 
place in oral mucus quite as readily, if not more so, than in the 
mixed saliva of the same person.’ He says that ‘ it seems hardly 
probable that the buccal mucus can contain any bactericidal 
property in view of the fact that the mucous membrane of the 
mouth is invariably found to be covered with large masses of 
bacteria.’ On the other hand, the action of mucus in other 
cavities of the body must not be lost sight of. Wurtz and 
Lermoyez have shown that ‘ after three hours’ contact with the 
nasal mucus at 38°C. the spores of the Bacillus anthracis are 
killed, while the Staphylococcus aureus, the streptococcus and 
the B. coli are greatly attenuated.’ Thomson and Hewlett * also 
found the nasal mucus possessed a retarding influence, but no 
bactericidal property. 

1 Lancet, 1897, 860. 
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The mucus secreted normally by the cervix uteri destroys 
and attenuates the germs of the vagina and prevents them from 
penetrating into the uterine os ; still further, in connection with 
the bronchi, Widal considers that ‘ the innumerable glands which 
exist on the surface of the respiratory mucous membrane secrete 
constantly a mucus which has a bactericidal action.’ Arguing 
by analogy, it would certainly seem probable that the mucus in 
the mouth when healthy does exert a protective influence against 
infection. | 

It is probable that phagocytosis plays an important rdle in. 
protecting the oral cavity against pathogenic organisms. Hugen- 
schmidt refers to the chemiotactile properties of mixed saliva, 
and shows that non-filtered human saliva possesses positive 
chemiotactile properties. This he demonstrates by the following 
experiments : Human saliva ejected in the morning was left for 
some time in an experiment glass ; the upper part of the liquid, 
which had become clear, was then introduced in small quantities 
into capillary tubes which were each closed at one extremity ; 
the tubes were then inserted into the peritoneal cavity of a guinea- 
pig and left for eight hours, after which they were removed, and, 
on being examined, leucocytes were found to have formed a dense 
plug 2 mm. long. In another experiment, in which the saliva 
was kept for twenty-four hours in an oven at 37° C., and in which 
the number oforganisms had greatly increased, the plug formed 
by the leucocytes in the capillary tube was visibly larger, thus 
showing that the attraction exerted by. the toxins is in relation to 
the intensity of the culture, and consequently with the quantity 
of the bacterial products present in the liquid. From these 
experiments it may be inferred that when there exists in the 
interior of the alveolar process after an extraction, or in any other 
part of the buccal parieties, a cavity where the saliva can remain 
and become the medium of an abundant culture, the saliva 
presents ‘chemiotactile properties in relation to the quantity of 
organisms which have developed in it. The leucocytes of the 
neighbourhood will be energetically attracted towards the part, 
and will, in a very marked way, accomplish their protective action. 

Experiments in which the saliva of a guinea-pig was introduced _ 
into the same animal’s peritoneal cavity produced the same 
results as human saliva, thus demonstrating the fact that the 
saliva of one animal attracts the leucocytes of the same animal. 
After it had been proved that saliva possessed positive chemio- 
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tactile properties, experiments were made with a view of ascer- 
taining whether the phagocytes of an animal are capable of 
ingesting and digesting the organisms which occur in the salivary 
secretions. That the phagocytes of an animal are capable of 
doing this is shown by the following experiments :— 

Human saliva which had been allowed to stand and clarity was 
mixed with leucocytes from guinea-pigs. The mixture was placed 
in an oven at 370° C. for an hour, after which it was placed on 
slides, fixed, and coloured by Ehrlich’s process. Microscopical 
examination of the slides showed that the leucocytes had taken 


up the organisms with great avidity. Similar experiments with 


the same animal gave similar results. In another experiment 
recorded, the activity of the destruction of the organisms by the 
phagocytes is clearly demonstrated. ‘ A trace of saliva was taken 
from a guinea-pig and from this preparations were made and 
stained, some with methyl blue and others by the Gram method. 
This done, a wound was made in the gum and in the median line 
of the mandible, the mucous membrane being removed and the 
bone scraped. Twenty-four hours later the wounds presented 
a white coating consisting of leucocytes, almost all polynuclear, 
some mononuclear. These leucocytes, by proper stainings, were 
found to contain an abundance of microbes similar in form and 
character of stain to those seen in the preparation of the saliva. 
A considerable number of the englobed microbes were less 
energetically stained than those from the surrounding liquid, 
thus demonstrating their degeneration.’ 

In the experiments above recorded the saliva was used un 
filtered and therefore mixed with organisms. In order to test 
whether filtered saliva possessed these chemiotactile properties, 
the following experiment was carried out : Saliva filtered through 
a Chamberland filter was introduced into six capillary tubes each 
of which had one end closed. In six other tubes cholera culture 
was introduced, and into another six physiological serum. These 
three bunches, separately attached, were placed in the peritoneal 
cavity of a guinea-pig and left for ten hours. Examination at the 
end of that period showed dense plugs of leucocytes in the tubes 
containing cholera culture, but few leucocytes in the tubes con- 
taining filtered saliva, and no trace of any in the tubes containing 
physiological serum. ‘It would thus seem that the positive 
chemiotactile properties of mixed saliva depend upon the presence 
of micro-organisms.’ 
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But phagocytosis is probably not the only means by which the 
oral cavity is rendered immune to pathogenic organisms, for it is 
probable that the epithelial cells and also the vital antagonism of 
the microbes lend their aid. The epithelial cells of the oral cavity 
are constantly being replaced, this desquamation being especially 
_ active during the act of mastication. Although the epithelial cells 
do not possess phagocytic properties, nevertheless they have 
attached to their surface, and are also to a certain extent pene- 
trated by, scattered bacteria. These cells on being dislodged are 
carried away with the organisms to the stomach, where the latter 
are destroyed. 

Another factor to be considered in connection with the im- 
munity of the oral cavity to infection may be the antagonism of 
organisms to one another, the organism not common to the mouth 
succumbing to those normally present. The following experi- 
ment, carried out by Miller on himself, throws light on this 
question. He thoroughly rinsed his mouth with a bouillon 
culture of Bacillus prodigiosus 1 containing over’ 2,000,000,000 
bacilli. The number of bacilli in a loop of his saliva was ascer- 
tained at the beginning of the experiment, and at the end of one, 
two, three, and six hours, with these results :— 


Bacteria at beginning re 3 sa -sa 1 OUD 


* after 1 hour mh ay Sy. c 1,220 
a Jecu 2 Ours Be FY eo nao 127 
“a Shs Be 6 Ln Ma ie abt 17 
re Liter Geass ae tai =i OF; 0 


His mouth at the end of three hours was practically free from 
these organisms. The elimination of pathogenic organisms such 
as those of tubercle, typhus, etc., which are constantly finding an 
entrance to the mouth, may be brought about by a struggle with 
the normal flora of the cavity. ' 

To sum up, the facts quoted above would seem to indicate 
that the soft tissues of the mouth are rendered immune :— 

(1) By the process of phagocytosis. 

(2) By the normal functional activity of the mouth, causing 
desquamation of the epithelial cells with the adherent bacteria, 
the latter being destroyed by the gastric juice. 

(3) By the mutual antagonism of the micro-organisms. 

(4) By the hypertonicity of saliva which in itself attracts 
leucocytes when it comes into contact with a raw surface, just 


1 The bacillus of ‘ bleeding bread.’ 
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as slightly hypertonic sodium chloride solution does (cf. the 
licking of wounds by animals). 
(5) The blood supply. 


(I) THE RELATION OF THE SALIVA TO CARIES 
OF THE TEETH. ~ 


A free flow of saliva by cleansing the teeth of food debris - 
lessens their liability to caries. The phosphates probably have 
a protective action upon the teeth. Lactic acid ‘readily com- ~ 
bines with phosphates to form harmless lactates, and the lactic 
acid will be more readily and rapidly satisfied if the phosphates 
are in solution than if*they are in a solid and extremely hard 
mass like enamel.’ ‘ Acid phosphates may be formed, but there 
is no evidence to show that these, under such circumstances, can 
exert any effect upon the enamel surface.’ ' 

The recent (1930) researches of J. R. Marrack showed that 
the saliva of children in whose mouths dental caries is pre- 
valent contains a smaller percentage of calcium than that of the 
same children several weeks after the carious teeth had been 
treated. No explanation of this phenomenon is given, but it 
seems probable that the irritation of carious teeth may stimulate 
an increased flow of saliva which is therefore poorer in its solid— 
and hence its calecium—content. The truth of this might easily 
be tested by comparing the calcium content of the saliva of caries- 
free individuals under normal circumstances with that from the 
‘same individuals after it has received prolonged stimulus, such, 
for instance, as that obtained by chewing gum, or sucking acid 
drops ; or by comparing the saliva of edentulous persons before ° 
the insertion of dentures with that during the two or three days 
subsequent to their insertion. 

Ptyalin, in Pickerill’s opinion, is an important protective agent 
for the teeth. It converts the insoluble and adhesive substances, 
such as starch, into a soluble and easily removable substance 
(maltose), and, provided that there is a free flow of saliva, stag- 
nation is obviated and circulation promoted. He considers that 


1 The method adopted to estimate the phosphate was ‘ that of titration with 
N/5 uranium nitrate. The saliva was diluted, and there was added a small 
‘quantity of sodium acetate acidified with acetic acid. The indicator used was 


_ " potassium ferro-cyanide ’ (Pickerill). 
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a small amount of ptyalin is harmful. His argument iS as 
follows :— 
(i) In the conversion of starch into maltose by the action of 


ptyalin, erythro-dextrin and achroo-dextrin are formed as inter- — 


mediate products. 

(ii) The rapidity of action depends upon the amount ab the 
ptyalin and its concentration. 

(iii) If the ptyalin is present in considerable amount the 
_ conversion into maltose is rapid, and it is quickly removed by 
the flow of saliva. 

(iv) If the ptyalin is small in amount, the dextrin formed will 


remain longer and with the maltose cling to the teeth. The mouth 


organisms will convert the maltose into lactic acid, and this in its 
turn will destroy the ptyalin, with the result that the ‘ starch is 
literally gummed to the teeth, to be slowly but surely transformed 
into lactic and other acids.’ 

The effect of mucin may be harmful or beneficial. When 
partly dissolved it is very viscous, and in this condition is harmful, 
as it tends to bind food debris to the teeth and so promotes 
stagnation. Acid substances precipitate mucin, and alkaline 
salts are taken down in the precipitate, and the teeth are coated 
with a thin organic alkaline film. The mucin is acted on by 
bacteria, and alkaline products are formed which tend to neutralise 
any acid formed by fermentation. 

The relation of potassium sulphocyanide to caries has been 
freely discussed. It is maintained by certain authors that the 
presence of sulphocyanides diminishes the liability to caries. 
The amount of potassium sulphocyanide in the saliva is very 
*small, varying from 0-0075 per cent. to 0:03 per cent. Miller } 
has shown that potassium sulphocyanide in the strength met 
with in saliva has no retarding influence. 


(J) SALIVARY CALCULI. 


A calculus occasionally forms in the ducts of the salivary 
glands. It may form in the substance of the gland, but this is 
rare, as a deposit formed in this situation is usually washed 
into the duct. If the deposit is situated in the substance of the 
gland, it may give rise to serious inflammatory trouble ; the flow 


of saliva from the duct of the gland is obstructed, and the trouble 


1 Dental Cosmos, January 1, 1903. 
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may lead to abscess or even destruction of the gland as ascending 
infection of the duct takes place. 

A calculus is more frequently met with in the submaxillary 
ducts than in the parotid duct, and this is possibly due to the 
mucoid character of the submaxillary secretion, the fact that it 
contains a higher percentage of solids, and to the position of the 
duct rendering it more liable to injury. 

Symptoms.—When a salivary calculus is deposited in the duct 
of a gland, the obstruction, which may be either as small as a 
millet seed or larger than a filbert, will give rise to a swelling of 
the duct and gland. Salivary calculi situated in the floor of the 
mouth may simulate ranula, from which they should be diagnosed 
by noting that in the case of salivary calculus the flow of saliva 
is stopped, and that a small probe cannot be passed along the 
duct, while careful digital examination will reveal a hard con- 
cretion in the duct. 

At times the presence of a salivary calculus in Wharton’s duct 
will give rise to appearances and symptoms suggestive of malig- 
nant disease. In one case seen, the floor of the mouth was much 
swollen, the tongue pushed upwards, and there was a fungating 
excrescence surrounded by tissue in an indurated condition. 
The tissues covering the mandible and the neck were much 
swollen, and the lymphatic gland lying in the submaxillary region 
enlarged. The patient presented a cachectic appearance. The 
whole condition seemed typical of malignant disease. 

In a case recorded by T. E. Constant, a calculus in the parotid 
‘duct caused symptoms simulating alveolar abscess. 

Origin.—The cause of the formation of salivary calculi is not 
clear. It has been suggested that they arise in a manner similar 
to other calculi, by precipitation and secretion of the salts around 
a foreign body. This view is supported by the occasional presence 
of a nucleus of foreign matter within a salivary calculus. A minute 
foreign body can easily enter the main salivary ducts and form a 
nucleus. 

Bland-Sutton ! considered that the principal conditions deter- 
mining the formation of gall-stones are catarrh of the epithelial 
lining of the gall-bladder plus the presence of micro-organisms, 
and it is possible that salivary calculi may arise in a similar way, 
i.e. from an ascending infection. 

Size.—Salivary calculi vary considerably in size. They may 


1 * Gall-stones and Diseases of the Bile-ducts.’ Nisbet, 1907. 
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weigh as much as 25 gr., and the fusiform-shaped calculi reach 
1 in. in length. | 

Treatment.—Treatment consisteuin making an incision over 
the hard swelling and removing the calculus. It is best to secure 
the concretion in a fixed position before making the incision. 
Cases remaining untreated may give rise to suppuration, either 
in the region of the duct or in the gland itself. The abscess at 
times opens externally and thus gives rise to a salivary fistula. 
Salivary calculus as a deposit on teeth will be considered in the 
following chapter. 

A case in which six calculi were found in the parotid duct in 
_ a child aged thirteen is recorded.1 


Differential Diagnosis. 


With regard to the differential diagnosis, it is convenient here 
to consider the condition known as ranula. 

Ranula (diminutive of rana = a frog). This is a cystic swell- 
ing containing a glairy mucoid fluid occurring in the floor of the 
mouth, usually unilateral and sometimes originating on the 
under surface of the tongue. There are two varieties. The 
simpler form is a myxomatous degeneration of a mucous gland, 
either one of those situated in the floor of the mouth or the gland 
of Blandin and Nuhn; it shows as a transparent cystic swelling 
having small vessels traversing its surface, and Wharton’s duct 
may also cross it. A deep form probably originates from an 
unobliterated cervical sinus and may therefore be regarded as a 
distension and displacement of a lateral cervical dermoid. Either 
may become the size of a pigeon’s egg and is painless. 

Treatment consists of complete extirpation by dissection ; this, 
however, is not always possible in the deep forms, when as much as 
possible should be removed by dissection and the wound packed 
and allowed to heal by granulation. 


(K) DEGENERATION OF THE SALIVARY GLANDS, 


Lymphoid degeneration of the salivary glands has been 
described by W. S. Handley.2 The change consists in the total 
destruction of the epithelial elements of the gland, accompanied 
by hypertrophy of the lymphoid elements. The microscopical 


1 Amer. Med. Surg. Bull., July 25, 1897. 
2 Trans. Odonto. Soc., xxxix, 186. 
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structure of the gland becomes practically indistinguishable from 
that of the tonsil or of a lymphatic gland, and the saliva-secreting 
function of the gland is destroyed. 

The clinical features of the condition are pain, tenderness, and 
swelling of the gland, accompanied by a mucoid discharge. A 
small calculus is sometimes present in the duct. In the cases 
recorded, the primary change would appear to be chronic catarrh 
of the salivary duct due to bacterial invasion from the mouth. 
The most satisfactory treatment is excision of the gland. 

A case of purulent discharge from both parotid glands has 
been placed on record by C. 8. Tomes.1. The trouble dated from 
an attack of typhus thirty years previously. The discharge was 
indistinguishable from pus, but its power of affecting starch had 
not been destroyed. } 


— 


(L) INFECTION OF THE SALIVARY GLANDS. 


Infection around the orifices of the ducts of the salivary glands 
may spread through the ducts to the substance of the glands. 
The condition starts by a thickening of the papilla guarding the 
orifice of the duct ; the duct becomes a thickened and painful 
cord, and dilates during secretion. If the gland substance 
becomes involved there is considerable swelling and tenderness, 
which is increased during salivary secretion. A calculus may 
form in the duct; the calculus if small has a tendency to alter 
its position, but if large it is stationary. The calculus is always 
the seat of great tenderness. The condition is usually asym- 
metrical ; when symmetrical it may simulate mumps. 

Septic conditions of the mouth are always present. Removal 
of the sepsis is usually followed by a relief of the symptoms, but 
in cases of long standing it may be necessary to slit up the duct 
or even remove the gland.? 

Acute infection notably of the parotid gland may occur in the 
course of acute illnesses or after severe operations. It is a severe 
disease and frequently has a fatal termination; it is not very 
often seen now, as dental treatment before operations is far 
more universally practised than heretofore. (See p. 991.) 


1 Trans. Odonto. Soc., 1891, 32. 
2 Spencer, W. G. Brit. Med. Journ., January 28, 1922. 


CHAPTER XX 


Deposits on and in Teeth. 


Salivary Calculus—Serumal Calculus—Stains. 


(A) SALIVARY CALCULUS. 


CaLcuLus derived from the saliva may be deposited on the teeth 
or artificial dentures. This form of calculus is familiarly known 
as ‘ tartar.’ 

(1) Situations.—The lingual surfaces of the mandibular 
incisors and canines and the buccal surfaces of the maxillary 
molars are the most common situations of these deposits; it 
will be noted that these surfaces are immediately opposite the 
orifices of Wharton’s and Stenson’s ducts respectively. 

(2) Varieties.—Clinically there are two varieties, ‘ soft ° and 
‘hard.’ The distinction is purely arbitrary. The difference 
depends upon the rate of deposition. Rapidly deposited tartar is 
soft in character, buff-coloured, and occurs in large quantities. 
Slowly deposited tartar is dark and hard in character, and is 
exceedingly tenacious. The colour of the tartar is affected by 
conditions which produce staining, such as tobacco smoking, 
the drinking of strong tea, etc. 

(8) Conditions Favouring its: Deposit.—The deposition of 
salivary calculus is assisted by : (a) Rough surfaces, as in * hypo- 
plasic ’ teeth ; (b) the presence of foreign bodies, such as dentures 
which are not kept clean ; (c) lack of function, which does away 
with the self-cleansing of the act of mastication. Any condition 
which interferes with the proper functioning of the teeth favours 
the accumulation of salivary calculus. Such conditions may con- 
sist of the presence of some pathological process or its result and 
is usually one of a sufficiently. painful or uncomfortable nature to 
throw certain teeth, usually those of one side only, out of action, 
and so deprive them of their normal friction with the coarser 


particles of food during the act of mastication. Such process 
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may consist of an inflamed or exposed dental pulp, local 
periodontitis, either acute or chronic, a ‘ polypus’ of the pulp 
or gum, gingivitis, the loss of antagonising teeth on that side, 
or malocclusion on one side only. 

Apart from the above, some people acquire the habit of using 
one side only in masticating ; obviously also the use of soft foods 
and lack of the use of the brush will favour its deposition and, 
in addition, there are not infrequently cases of certain individuals 
who, apart from any of the above causes, are particularly prone 
to the deposition of salivary salts on their teeth ; in such cases it 
is probable that the saliva itself is abnormal, possibly with regard 
to its solid content, but further investigation of these cases is 
needed. FF. W. Broderick considers that a condition of alkalosis 
very much favours the deposition of salivary calculus on the teeth. 

(4) Mode of Deposit.—The deposit, which may attain con- 
siderable proportions, starts at the cervical margin and, as it 
increases, tends to assume a wedge shape, the base being towards 
the gum. The friction of mastication removes the calculus and 
the disuse of the teeth favours its deposition. 

The calculus is formed by precipitation of the salts from the 
saliva. Calcium carbonate and calcium phosphate are in- 
soluble in pure water, but soluble in water containing carbonic 
acid gas. When the saliva reaches the oral cavity, the carbonic 
acid gas passes out of solution and the lime salts are precipitated. 

‘The researches of A. Bulleid show that deposition of salivary- 
calculus is intimately associated with the presence of Leptothrix 
buccalis, and that it does not occur in its absence ; indeed, salivary 
calculus has been defined as ‘a petrified mass of Leptothrix.’ 

In the opinion of H. Prinz ! the formation of salivary calculus 
is of the nature of a physico-chemical process and depends upon 
the co-ordination of three basic factors: (a) The presence of a 
super-saturated solution of calcium salts in a colloidal medium, 
v.e. the saliva; (b) its stagnation in a sheltered place; and 
(c) a parental or foreign inanimate substance having a hard, rough 
surface which serves as a nucleus for its attachments. ‘The 
stagnated, mixed saliva, in conformity with Gibb’s law of surface 
tension, concentrates its colloids upon its own surface. At 
first a faint nubecula appears which by its own concentration 
slowly forms a dull lustrous pellicle. Simultaneously the solvent — 
power of the saliva is thereby physically diminished, thus 


1 Dental Cosmos, 1921, 373. 
bee 3 
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liberating the crystalline calcium salts, which are at once caught 
by the freshly formed colloidal stroma. The pellicle gradually 
becomes specifically heavier than the surrounding fluid and 
slowly sinks or is forced along the line of least resistance by the 
movements of the cheeks, lips, and tongue until it meets with 
some obstruction. Any sheltered surface which offers a suitable 


_—_—e 


rough surface for its attachments, where the film can remain ~ 


undisturbed, may serve as a nucleus for its permanent retention. 
Incidentally, the suspended, very tenacious mucin has settled 
itself within the same region even before the pellicle is completely 


formed, and most likely it is primarily responsible for the initial — 


starting-point for the calcareous deposit. The freshly precipi- 
tated flocculent sediments receive additions continuously from 


the uninterrupted slowly flowing saliva ; food debris, haemoglobin, © 


and other extraneous matter lend body and colour to the deposit 


and its own increase condenses its bulk. The initial focus for: 


tartar formation is thereby created; its future growth and 
physical characteristics are matters of time and circumstances.’ 

(5) Composition —Berzelius gives the composition of the 
calculus as follows :— 


Phosphates of lime and magnesia ... nes ee ae 79-0 
Salivary mucus ee ee ote ve 12-5 
Ptyalin... nat a ee 1-0 
Animal matter soluble in HCl 7°5 


These figures can only be approximate. Stevenson gives the 
following analyses of the two varieties :— 


Water and organic matter. Inorganic. 
Soft tartar 8 tt ee CREASES: ah! Pee 78-52 
Hard tartar... eh sa. prt’ Sasa. —e sts 82-49 


The deposit found on the buccal surfaces of the maxillary 
molars is composed almost entirely of calcium carbonate. ‘The 
deposit on the lingual surfaces of the mandibular incisors contains 
much more calcium phosphate than carbonate, owing to the 
excess of the phosphates in the submaxillary secretion. 

(6) Sequelee.—As the presence of salivary calculus on the 
teeth gives rise to oral sepsis, particularly when it is present in 
any amount, it may give rise to any of the sequel which oral 


ee ee eee 


sepsis may cause. The variety of oral sepsis caused is that — , 


which is usually known as’ ‘open sepsis,’ so called because the 
discharge from inflamed and ulcerated surfaces may escape 
into the mouth and be swallowed with saliva or food; even 


; - 
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so, though the bulk of organisms so swallowed are at first 
destroyed by the acid of the gastric juice, it does not follow 
that their toxins are, and there is no doubt that some of these 
latter are absorbed locally into the circulation. The local 
effects it gives rise to are gingivitis and its sequel; these are 
brought about partly by the fact that stagnation areas are pro- 
duced by the ledges of calculus overhanging the gingival margin. 
These overhanging ledges, by pressing back the gum, create a 
further area for the accumulation of calculus, so that a vicious 
circle is produced ; these processes lead on to further recession 
of the gum accompanied by inflammation and the ultimate 
destructive effects of parodontal disease, so that the teeth are 
loosened and ultimately fall out. Accompanying these pro- 
cesses, local absorption of toxins and contact of the tongue with 
the roughened surface of the calculus may cause glossitis, particu- 
larly when portions of calculus break away. The lodgment of 
gross particles of food interdentally also occurs, and foetor of the 
breath, often intense, usually occurs as well. 

(7) Treatment.—The treatment of salivary calculus consists 
in thoroughly removing all the deposits and polishing the surfaces 
of the teeth. The force for detaching the deposit may be used in 
a direction towards the gum or away from it. Force is best used 
towards the gum when there is much tartar, and away from it 
when the quantity is small. When using force in a direction 
towards the gum, the right hand should be steadied by placing 
a finger or fingers upon the teeth, the cutting edge of the in- 
strument being placed upon the tartar and a pushing motion 
used, when the tartar will be found to come off in large flakes. 
The greater part of the tartar can be removed in this way, the 
remaining adherent portions being removed in a direction from 
below upwards, the instrument being prevented from slipping 
by supporting the hand on the cutting surface of the teeth. At 
the completion of the scaling, the teeth should be polished with 
fine pumice-powder and soap applied by means of a circular 
brush on the dental engine. 


(B) SERUMAL CALCULUS. 


In dealing both with marginal gingivitis and parodontal disease 
reference was made to the frequent presence of calculus under 
cover of the gum margin. In character it is hard and dark, 
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and is found more frequently on the approximal surface than on 
the labial and palatal surfaces. The source of this deposit is 
not clear, but it is highly probable that it is a deposition from the 
serous exudate and pus which occur round the necks of teeth in 
marginal gingivitis and in the pockets in parodontal disease. 
The deposit is found in the gingival trough on teeth where there is 
or has been a marginal gingivitis. The presence of the calculus is 
generally marked by a hyperemic condition of the gum margin. 
The roots of teeth which have been the subject of parodontal 
disease are often covered with a calcareous deposit (see 
figs. 679 to 681). Analyses of these deposits show them to be | 


Fic. 679. — Showing Fic. 680. — A maxillary Fic. 681.—A maxillary 


well-marked de- molar showing large molar showing irregu- 

posit around the deposit of calculus on lar deposit of calculus 

neck of a mandi- the apical portion of over a large portion 

bular molar. the palatine root. of the surface of the 
root. 


composed mainly of phosphates. Oxalates are sometimes present. 
Its dark and sometimes greenish colour is PLonanly: due to the 
presence of altered blood pigment. 

F. C. Wilkinson is of opinion that serumal melita consists 
of a mass of calcified epithelial cells.1 

Occasionally calculus is present, and yet the gum tissues 
appear to be quite healthy, but in such cases it is probable that 
marginal gingivitis has occurred at an earlier period. 

Treatment.—The deposit must be removed and the condition 
of the gum, or parodontal tissues, treated. 


(C) STAINS: 


_ Teeth may be discoloured by extrinsic or intrinsic stains, the 
former being deposited on the outside of the tooth a the latter 
shpining, its substance. 


1 Dental Record, 1935, lv, 105. 
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Extrinsic Stains.’ 

(1) Green Stain.—A green stain is often found on the teeth, 
especially in the young. ‘The colour varies from a greyish-green 
to bluish-green. It appears on the maxillary teeth more fre- 
quently than on the mandibular. The labial surfaces of the 
anterior maxillary teeth are the most frequent sites, the dis- 
coloration commencing at the gingival margin and encroaching 
on the surfaces in a direction towards the cutting margin. At 
times, more than half the surface is covered. The stain may 
extend to the approximal or even to the gingival surfaces. ‘The 
stain may be limited to any pits, grooves, or depressions present 
on the surface of the tooth. The green stain is nearly always a 
sign of lack of cleanliness on the part of the patient. The stain 
is intimately connected with the enamel cuticle. Removal of 
the stain by acids leaves a colourless surface behind. Green 
stain may occur beyond the enamel margin on the teeth of adults. 

Cause.—The origin of green stain is not clear. The following 
facts are known: The colouring matter is characterised by its 
insolubility in nearly all the ordinary solvents, viz. glycerine, 
alcohol, chloroform, turpentine, etc. ; tincture of iodine has no 
decolorising effect. The colouring matter is rapidly destroyed 
by chlorine and hydrogen peroxide. Calcination experiments 
show that the green stain deposit may be either of an organic 
or inorganic nature. There is reason to believe from experi- 
mental investigations that in certain cases the green colour may be 
due to the presence of sulpho-methzmoglobin. Recent investiga- 
tion by Pincus? suggests that the staining is caused by the pigment 
pyocyanin (oxymethylphenazine C,,H, )N,0.), a phenazine de- 
rivative formed by the Bacillus pyocyaneus, an organism which 
may be found in these mouths. ; 

When the stain is removed the enamel appears quite normal 
in the majority of cases, but in some cases the surface shows 
signs of decalcification. } ; 

Treatment.—The stain should be removed by means of suitable 
wheels or brushes on the dental engine, a little powdered pumice 
stone being used to increase the abrasive action. Acid application 
should not be used. 


1 The matter contained in the following section relating to extrinsic ‘ stains ’ 
has been obtained almost entirely from a paper by Miller (Dental Cosmos, April 
1894), entitled ‘The Deposits upon the Teeth with Special Reference to Green 
and Metallic Deposits.’ 

2 Brit. Dent: Journ., 1941, Ixx, 52. 
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(2) Metallic Stains.—(a) Copper—The teeth of workers in 
copper invariably show a green stain. Miller examined 150 
persons who had been working in copper for more than a year 
and found distinct discoloration of the teeth in all of them. The 
colour varies from green to dark dirty green, reddish-green, 
bluish-green, greenish-blue to bluish-purple, the latter being seen 
in ‘phosphor-bronze’ workers. Persons using brass musical 
instruments at. times show staining of the teeth. 

The gingival margin of copper workers is hyperemic, owing 
to irritation from the more or less oxidised particles of the metal 
which may have worked their way up into the gums. 

(6) Lron.—Iron seems to produce a brown stain of varying 
tints. In workers in iron, Miller found that nearly all showed 
brown spots or deposits on their teeth, the mandibular teeth being 
more frequently discoloured than the maxillary. Medicines con- 
taining iron may stain the teeth if the mouth is not cleansed 
each time after taking the medicine. The forms of iron detri- 
mental to the teeth are those containing free acid, such as the 
perchloride. 

(c) Mercury.—Deposits of mercury in the form of sulphide 
are seen on teeth filled with amalgam. These deposits occur 
also on the teeth of patients subjected to prolonged mercurial 
treatment, the mercury affecting the teeth through the saliva. 
The stain may be due to the use of mouth-washes containing 
mercury. ‘The presence of the mercury on the teeth can be 
demonstrated by chemical tests. 

(d) Lead.—Lead poisoning may produce a blue line in the 
gum margins (p. 510). According to Hirt,! in chronic lead 
poisoning the teeth are discoloured and appear dark brown at 
the necks, shading to light brown towards the occluding 
surfaces. : 

(e) Nickel.—A tooth from the mouth of a worker in nickel 
is figured by Miller. The deposit is thick and of an opaque 
bluish to greenish-black colour. 

(f) Silver.—Silver, when used in the mouth, produces a dark 
stain, which is due to the formation of the sulphide. 

Treatment of Extrinsic Stains.—<As the above stains are super- 
ficial deposits and not intrinsic stains, they can be removed by 
the use of abrasives. 


1 Quoted by Miller. 
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Intrinsic Stains. 

Besides those mentioned on page 39, there is a variety of 
intrinsic stains which may cause discoloration of teeth. 

The most important of these are those stains which are derived 
from the blood pigment and which cause discoloration of the 
tooth by finding their way along the dentinal tubes after death 
of the tooth pulp ; such staining is especially seen in the anterior 
teeth of the young when there has been an extravasation of blood 
from traumatic injury of the tooth pulp, causing its death; the 
dentinal tubes being patent at this age, staining reagents very 
readily penetrate the dentine, sometimes within a few hours, 
whereas in a middle-aged or elderly person the tubes are not so 
patent and penetration by stain does not take place so readily 
or may not take place at all. Ifa tooth pulp has decomposed, 
the chemical changes in it may give rise to iron compounds, 
derived from blood pigment, which cause the discoloration. In 
addition, there are a number of metallic stains. 

_ Copper amalgam, when inserted into a moist cavity, or one 
from which the whole of the carious dentine has not been re- 
moved, or if the amalgam has not been cleaned in dilute acid 
and dried before insertion, will stain teeth a greenish colour. 
Even the ordinary silver-tin-zince alloys, though not usually 
staining teeth, may, in sulphur spring districts such as occur in 
parts of New Zealand, stain the teeth black apy the production 
of silver sulphide. 

Other metallic stains also used to occur, when metals not 
now used in amalgams were employed in conservative dentistry. 

Fatty substances, formed in some degenerations of the tooth 
pulp, may also cause discoloration. 

Similarly some of the drugs used on teeth, notably the essential 
oils, may cause discoloration, but such drugs as iodine, silver 
nitrate, and potassium permanganate should not be allowed to 
‘come into contact with newly exposed dentine, particularly in 
the young, if discoloration is to be avoided. 

Treatment of Intrinsic Stains.—Treatment consists in attempts 
to remove the discoloration by producing new and soluble or 
colourless metallic salts by chemical means and washing them 
away, or by dissolving them out in media in which they are 
soluble, and is generally referred to as bleaching. 

Before any attempt is made to bleach teeth intrinsically 
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stained all carious dentine must be removed and the pulp canal 


treated, and this, of course, applies to the periapical area if it is 
infected. No bleaching agent should be used or sealed in till 
the greater portion of the pulp canal has been efficiently sealed, 
lest the chemicals used in the process leak through the apical 
foramina, where they could cause considerable damage. 

The bleaching agents which may be used are oxidising agents, 
sulphur dioxide, chlorine, and iodine ; the two latter are of especial 
value for the conversion of metallic deposits into their soluble 
salts. 

Oxygen may be applied in the nascent state by the use of 
peroxide of hydrogen in any strength; it is of particular value 


in stains derived from blood pigment. Hydrogen peroxide has . 


usually a slightly acid reaction due to impurities, so after its use 
it is wise to neutralise the area treated with a weak solution of 
bicarbonate of soda, which also helps to remove any fatty or 
oily substances which may be present. 

Sodium peroxide may also be used for this purpose in the fates 
of powder; metal instruments should not be used to convey it. 


When it is in place it should be moistened ; it then gives off its’ 


oxygen with some heat, and indeed care is needed in its use as 
it may act with almost explosive violence. In the reaction 
sodium hydroxide is produced, which can combine with fatty 
and oily substances to form soluble soaps. 

Sulphur diowide is produced in situ by the action of pare 
acid on sodium sulphite; a mixture of the powdered drugs is 
moistened in situ and sulphur dioxide is set free. It acts by its 
conversion when in solution from sulphurous to sulphuric acid, 
so the area should be neutralised afterwards by the use of a dilute 
solution of sodium bicarbonate. | | 

Chlorine is produced by the action of acetic or any other 
acid on bleaching powder (chlorinated lime) ; the powder may be 
placed in situ and there moistened with the acid solution. 

Iodine may be applied as the tincture of iodine to act on 
metallic salts for the production of soluble iodides; such iodine 
stain as remains may be removed by the action of sodium thio- 
sulphate, when colourless sodium tetrathionate is produced and 
washed away. 

These reagents need to be applied for some time and at several 
sittings, and may, when possible, be sealed in for several days to 
prolong and intensify their action. The results are usually a 


e 
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considerable improvement in the condition, though often not 
extending to perfection, but treatment can often be aided by 
the removal of some of the stained tissue (dentine), though enough 
must be left to leave sufficient support for the remaining enamel. 
The result is greatly helped by a final thorough dehydration of 
the treated tissue with absolute alcohol and hot air, and the 
immediate sealing up of the exposed dentinal tubes by oxy- 
phosphate of zinc cement or copal varnish before the final 
restoration is completed. 


CHAPTER XXI 


Odontomata and other Abnormal Productions derived trom Dental 
Formative Organs. 


CLASSIFICATION—THE EPITHELIAL PRODUCTIONS. 


Tux term ‘ odontéme’ was first used by Paul Broca,! in Paris, on 
December 30, 1867. 


The use of the word ‘odontoma’ (or odontome) should be | 


confined to neoplasms derived from dental formative organs ; 
and a neoplasm is best defined as autonomous new growth, such 
growth being unco-ordinated with the normal. 

The only abnormal productions of dental formative organs 
which conform to these data, wholly or partly, are : some complex 
odontomes (and their multiples, i.e. compound odontomes), 
dilated odontomes, such basal-celled carcinomata (multilocular 
cysts) as may be of dental origin, and possibly some fibrous 
odontomes and cementomata. 3 

An odontome therefore may be defined as a neoplastic produc- 
tion derived from dental formative organs. , 

In the remainder of these formations there is no evidence of 
neoplastic growth, and they could well be classified according 
to their etiological origin as due to trauma, infection, and 
congenital defect or variation—this last being occasionally 
hereditary ; and such classification has much to commend it. 
The fact that their co-ordination of growth is never wholly 
absent and sometimes perfect, definitely bars them from classifi- 
cation as neoplasms, and hence as odontomes. 

At the same time we know that trauma ? and certain chemicals 
may bring about unco-ordinated growth and occasionally 
neoplastic growth,? and the same may be true of bacteria and 


1 Paul Broca, Gaz. heb. de Méd. et de Chir., Paris, 1868, Ser. 2, 5, 19, 70, 113. 
2 Sir Frank Colyer, ‘ Variations and Diseases of the Teeth of Animals,’ 
London, 1936, 722. : . 
3 (a) E. L. Kennaway, Journ. Path. and Bact., 1924, A eA SS 
(b) Idem., Brit. Med. Journ., 1925, 2, 1. 
(c) Idem., Biochem. Journ., 1903, 24, 497. 


eee 
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(d) J. W. Cook, I. Hieger, E. L. Kennaway, and W. V. Mayneord, | 


Proc. Roy. Soc., Ser. B, 1932, 111, 455. 

(e) J. W. Cook, zbid., Ser. B, 1932, 111, 485. 

(f) G. Barry, J. W. Cook, G. A. D. Haslewood, C. L. Hewett, I. Hieger, and 
E. L. Kennaway, ibid., Ser. B, 1935, 117, 318. 
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their toxins ; we also know that partly unco-ordinated growth of 
dental tissues has occurred in different members of the same 
family,1 and that it has occurred symmetrically,” so it is not always 
clear into which category any particular specimen should be 
placed, even when its accurate history is available. 

On these accounts it is more instructive to the student to 
_ group all abnormal productions derived from the dental formative 
organs together, as when classified in this manner their relation- 
ship to each other from the evolutionary point of view is more 
readily appreciated ; it must, however, be emphasised that the 
term odontoma used in its correct sense embraces only those abnormal 
productions which are neoplastic in origin, whether they ultimately 
give rise to calcified dental tissues or not, and the term should 
not be loosely used. | | : 

Thus some productions due to trauma and infection (see 
figs. 788 to 793) may very much resemble true odontomata and 
possibly be differentiated only by their accurate history being 
known. 

Similarly cysts (apart from cyst-adenomata) cannot be 
regarded as coming within the definition of surgical tumours, and 
so should not be classed as odontomata. 

The whole of these productions may be primarily classified 
according to the tissue or tissues from which they have origin 


as i— 


(A) Epithelial. 
(B) Composite (epithelial and mesoblastic). 
(C) Connective tissue (mesoblastic). 


(A) Epithelial Productions.—Where the abnormal develop- 
ment takes place in dental epithelium alone :— 


(1) Cysts of eruption. 

(2) Dental cysts. 

(3) Dentigerous cysts. 

(4) Multilocular cysts (possibly a small percentage only 
have origin from the dental formative organs). 


(B) Composite Productions.—Where the abnormal develop- 
ment takes place primarily in dental epithelium and secondarily 
in mesoblastic dental tissues. 


_? Schmitz, and A. Witzel, Deuts. Monats. f. Zahn., 1901, 19, 126. 

2M. Oudet. See report by MM. Hipp. Cloquet and Duval in Bull. de la 
Fac. de Méd., Paris, 1821, 7,369. Also cited in Nouveau Journ. de Méd., Paris, 
- 1821, 10, 245. ; 
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Putting the simpler forms first, these may be classified as 
follows :— ) 
(1.) Arising from Tooth Germs of the Normal Series. 


(a) ADIcHOTOMOUS ABNORMALITIES. These are imperfectly co-ordinated, . 


teeth outside the range of normal variation; and some partly unco- 
ordinated forms: Some dilated odontomes. 


i. Co-ordinated Of part of the tooth germ: Extra 
(resembling the cusps and roots. 
normal) Of the whole tooth germ: Incom- 
plete equal dichotomies. 
ii. Imperfectly co-ordi- (Of part of the tooth germ: 
(b) INCOMPLETE nated (part or the | Enamel nodules. 
DICHOTOMIES. whole unlike the }Of the whole tooth germ: In- 
normal). complete unequal dichotomies. 
iii. Partly unco-ordinated : Some dilated and some com- 
plex odontomes. 
iv. Unco-ordinated: Most complex odontomes (called 
compound ! when multiple). 

(2.) Arising from Tooth Germs in excess of the Normal Series. These are either 
complete dichotomies of germs of the normal series, or arise de novo from 
the dental lamina ; they are all supernumerary formations. 

, i. Co-ordinated (like the normal): Complete equal 
dichotomies. 
ii. Imperfectly co-ordinated (unlike the normal) : Com- 
CoMPLETE plete unequal dichotomies. 
DicHoromtss. \iii. Partly unco-ordinated : Some dilated and some com- 
plex odontomes. 
iv. Unco-ordinated: Most complex odontomes (called 
compound ! when multiple). 


(C) Connective Tissue Productions.—Where the abnormal 
development takes place in mesoblastic dental tissues alone :— 


(1) Fibrous odontomes. 
(2) Cementomes and cemental hyperplasia. 


Dental formative organs giving rise to calcified dental tissues 


in varying stages of co-ordination of growth may also occur in - 


teratomata in the ovary, testis, pituitary and pineal glands. 


(A) EPITHELIAL PRODUCTIONS. 


(1) Cysts of Eruption.—Small cysts are occasionally seen over 
teeth which are due shortly to erupt or whose eruption is overdue ; 
usually they ‘are so small as not to interfere with eruption. 
Occasionally they reach an abnormal size ; when this occurs the 
overlying tissues become thinned and they present a bluish 
appearance and fluctuation may be felt. They occur over both 
deciduous and permanent teeth, and if large may interfere with 
eruption, and this they occasionally do when formed in connec- 
tion with mandibular third molars, the eruption of which from 


_ 1 The formations of compound odontomes may be of any or all types, but 
are rarely of good co-ordination. 


—_ 
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one cause or another is often delayed ; sometimes their growth 
over this tooth is such that they tend to surround it, or the tooth 
tends to erupt into it, so that in this manner a form of den- 
tigerous cyst is produced (fig. 703). 

Histologically, they are lined with ‘epithelium many layers 
thick, spheroidal at the growing periphery, and tending to 
become stellate on the cyst side.’ (J. G. Turner.) 

Origin.—It is simpler to consider the origin of such cysts 
when they overlie. deciduous teeth or those permanent teeth 

) Site of cells which probably 


give rise to :— 
eA i. Cyst of eruption over a 


A deciduous tooth. Den- 
tigerous cyst enclosing a 
deciduous tooth. 

ii. Cyst of eruption 
B over a permanent 
: tooth which has 
C no predecessor. 
il Dentigerous cyst 

é x : yf si enclosing a per-| Cyst of 

D fre sips SS, La manent tooth | eruption 

Yay ¥ which has no|_ over 

predecessor. any per- 

E ‘ iii. Dental cyst on a] manent 

a”. deciduous tooth.| tooth. 


Dentigerous cyst 
enclosing a per- 
manent tooth 

Vv which has a de- 

ciduous predeces- 
sor (commonly). 

iv. Dental cyst on a permanent 
tooth (or dentigerous cyst 
when it has tracked and 

g enclosed a third molar). 

v. Multilocular cyst (possibly a 

few only). 


23 
a2) 

7; C) 
GR 


Fia. 682.—Diagram of named parts of epithelial dental formative organs. (This 
diagram is not true of any age.) A, surface epithelium ; B, tooth band ; 
c, neck of deciduous enamel organ ; D, deciduous enamel organ ; E, sheath 
of Hertwig; rF, neck of permanent enamel organ; G, permanent enamel 
organ. (E. S. del. et fec.) 


which have no predecessors ; the possibly more extensive origin 
in the case of those teeth which have deciduous predecessors is 
apparent in the diagram (fig. 682). In the former case the only 
epithelial cells from which they can arise are those remnants of 
the tooth band which lie superficial to the tooth. 

Normally, these epithelial remnants of the tooth band 
constitute the epithelial portion of the gubernaculum. 

Etiology.—Little is known of the stimulus which causes these 
epithelial remnants to proliferate. It is believed that normally 
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these cells degenerate and so open up the path for the eruption 
of the tooth, so that their proliferation must be looked on as a. 
perversion of the normal process. Infection is frequently absent 
when these cysts occur; it is possible that the unduly prolonged. 
stimulus of a tooth slowly erupting or unable to erupt may bring 
about such perversion of growth. It occasionally occurs in 


connection with unerupted supernumerary teeth, so giving rise— 


to dentigerous cysts ; and with compound composite odontomes, 


x 9}, 3-in. obj., N.A. 0-1. 
Frc. 683.-—Section of a small cyst attached to the apex of a root. A, epithelial 
lining ; B; mass of epithelium ; ©, remains of epithelial reticulum ; D, semi- 
solid contents. (Turner.) 


when the supernumerary formations before eruption may be 
involved in cysts, some or all of which may ultimately coalesce. 
Pathology.—The cells commence to proliferate, the epithelial 
mass is non-vascular, being nourished only by surrounding 
lymph; as proliferation increases the central cells therefore 
become starved, undergo hydropic degeneration, becomé dis- 
organised, and so give rise to the serous fluid found in these cysts. 
If a tooth erupts into the cavity of such a cyst or is enveloped 
by it in its growth, a variety of dentigerous cyst is produced, but 
such is not the usual way in which dentigerous cysts arise, though 
it is probably the way in. which, in the absence of infection, 


‘ 
{ 
1 
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dentigerous cysts involving deciduous teeth and most third 
molars arise, particularly when the latter have been retained in 
the jaws unerupted for many years. 

Treatment.—If they are so small as not to cause any inter- 
ference with eruption, simple puncturing to allow the escape of 
the serous contents of the cyst will suffice, but if they are of such 
size as to interfere with the eruption of the tooth it is necessary 
to remove the tissue overlying the tooth. 

(2) Dental Cysts.—Dental cysts as typically seen are epithelial 
lined cysts which occur in the jaws (fig. 683) and are usually 


lining 


Epithelial 
(complete) 


TAS A 


4 


Fie. 684.—Photomicrograph of small entire cyst in situ attached to part of a 
deciduous tooth. (E. 8.) (From Proc. Roy. Soc. Med.) 


formed directly in connection with a tooth having a dead pulp 
and periapical infection. They may occur at any age and in 
connection with any tooth; one of us has seen one at the age 
of seventy-six ; they are commonest from the twentieth to the 
fortieth year. They occur more commonly in connection with 
the permanent teeth, and in 19221 and subsequently have been 
found in connection with deciduous teeth (figs. 684 to 686). 
Their occurrence in connection with deciduous teeth is not so 
common because these teeth are present for so short a time. 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), 1922, 15, 56, and 1927, 20, 67. (E. 8S.) 
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They give rise to slowly increasing smooth, globular, painless 
swellings which cause the absorption of adjacent bone and 


Fic. 685.—A deciduous tooth with a portion of a cyst wall attached. 
(E. 8.) (From Proc. Roy. Soc. Med.) - 
(Now in odontological collection at the Royal College of Surgeons of England.) 


; Epithelial, 
| lining 


Fic. 686.—Photomicrograph of portion of cyst wall of fig. 685. 
(E. 8.) (From Proc. Roy. Soc. Med.) 


increase in the direction of least resistance. While the adjacent 
bone is being absorbed there is a deposition of new bone externally, 
but the rate of deposition is not so fast as that of absorption, so 


—-_ -— 
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that at the stage when the bone is so thin that it may be dented 
on pressure a typical crepitus may be elicited. As the size 
increases the bone disappears and fluctuation may then be 
obtained, the fluctuating area being frequently bounded by a 
bony edge. There is increased tension within the cyst. There 
are usually no inflammatory symptoms. Occasionally they 
become infected and suppurate and then simulate chronic 
abscesses, with the difference that the epithelial lining still 
remains im situ. Not infrequently they burrow along the 
medullary portion of the bone below the apices of teeth, and 
may then stimulate the rests of Malassez of neighbouring normal 
teeth to proliferate and, coalescing with the new cyst caused in 


Fic. 687.—Mandible with a cyst in the molar region. 


this manner, produce loculation (see fig. 698). Radiograms 
usually show a sharp outline to the cyst (in contrast to the more 
blurred outline of a chronic abscess) (figs. 687 and 688). They | 
. usually occur singly, but multiple cysts have been recorded. If 
a dental cyst occurs in connection with a deciduous tooth it may 
in its growth envelop the successional permanent tooth and 
so become a dentigerous cyst (fig. 689). Similarly, dental cysts 
formed in connection with a mandibular first permanent molar 
may burrow along the cancellous portion of the bone and envelop 
the unerupted third molar. The removal of the tooth they are 
formed in connection with usually opens them, and sometimes, 
if not too large, they come away entire and attached to it ; but 
sometimes they remain unruptured in the jaws and continue to 


increase in size. The outer alveolar plate being the thinner, 
2¥ 
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their increase in size nearly always causes the swelling to be first 
noticed on that aspect (fig. 687). If they arise in connection -—— 
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Fig. 689.—Dental cyst formed in connection with a deciduous tooth enveloping 
a premolar. (E. 8.) (From Proc. Roy. Soc. Med.) 


with maxillary teeth, the apices of which are in relation to the 
antral floor, the antral lining is pushed up and displaced by the 
cyst so that the air cavity is obliterated (figs. 690 to 693). 
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H istologically, they consist from without inwards of a layer of 
thinned-out bone with osteoclasts on its inner aspect (dependent 
on the size of the cyst, this layer may not be: present), a layer of 


Orbit 


Cyst 


Palate 


Fic. 690.—Dental cyst pushing up the sinus until it is a mere slit beneath the 
orbit. Modified from Zuckerkandl. (From Brit. Dent. Journ.) 


Fic. 691.—Cyst originating in connection with a maxillary molar. 


fibro-connective tissue with its fibres arrayed concentrically 
forming the capsule, which may be very thick, and a layer of 


epithelium (figs. 694 and 695). The layer of epithelium varies 
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Fic. 692.—Section through the maxillary sinuses of the specimen shown in 
fig. 691. The cyst has pushed upwards into the sinus. 
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Fic. 694.—Section of a portion of eyst wall. (E. 8S.) (From Proc. Roy. Soc, M ed.) 
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x 110, $-in. obj., NA. 0-4. 
Fia. 695.—Section of wall of large dental cyst. A, thin regular lining of 
epithelium ; B, connective tissue capsule. (Turner.) 


x 350, 4-in. obj., N.A. 0-6. 


Fic. 696.—Section of dental cyst showing at A, ciliated epithelium ; 
B, products of degeneration or secretion. (Turner. ) 
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considerably ; in large cysts it may be so thinned out as to be 
only one or two cells deep or even absent in extensive parts, in 
small ones it may be up to forty cells in depth and present 
interpapillary processes on its outer aspect which occasionally 


ucture, and with thick epithelium, in a state 


(Dental Cosmos, July 1918.) 


_—Wall of a dental cyst angiomatous in str 
of marked hyaline degeneration. 


> 


Fic. 697 


loop over and join other similar processes. Stratified epithelium 
is sometimes present and sometimes, particularly in small cysts 
in young people, it is of a more columnar type, and on several 
occasions ciliated epithelium has been described (fig. 696). The 
cells immediately bordering the cyst cavity are in a state of 


_ 
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degeneration and sometimes show stellate forms. Fat globules 
have been described as constantly present. 

The walls of cysts occasionally show an angiomatous structure 
(fig. 697). The contents are usually a yellowish or brownish, 
translucent, mucus-like fluid of varying viscidity, with a varying 
amount of crystals of cholesterin present ; these latter cause 
the contents to glisten, the glistening varying according to the 
amount of cholesterin present. Proteins in the form of serum 
albumin and serum globulin are present, the latter being more 
abundant, and also a small quantity of nucleo albumin. Ocea- 
sionally the contents are a semi-solid whitish mass resembling 
cerebral matter and feeling greasy to the touch; and E. B. 
Dowsett 1 records a case where the cyst contained a hard sub- © 
stance of leathery consistency, dead white in colour, which 
microscopical examination showed to be layer upon layer of 
keratinised epithelium devoid of vessels. 

A case has been recorded by A. T. Pitts where, after opening a 
cyst, a hair was found growing from the epithelial lining ; it must 
be remembered, however, that abnormal epithelium may be 
capable of metaplasic changes and so capable of taking on the 
potentialities of other forms of epithelial cells; this may also | 
explain the occasional incidence of ciliated epithelium lining these 
cysts. 

It is said that in all cases micro-organisms are, present in the 
cyst wall and sometimes in the contents, though these often 
appear sterile. 

Origin.—lt_ has been shown by J. G. Turner? that dental 
cysts formed in connection with permanent teeth have their 
origin from epithelial cells left in the periodontal membrane and 
periapical tissues; these cells, which are remnants of the 
epithelial dental formative organs, are the ‘rests’ of Malassez 
which, in the active period of their life, made up the epithelial 
sheath of Hertwig (fig. 6974). When they occur.in connection 
with deciduous teeth there are other possible sources of origin 
besides the rests of Malassez; the cells of all these possible 
sources are, however, very owded together and the actual source 
is probably not of much importance (see fig. 682). 

Warwick James and McIntosh, quoting three cases, suggest 
that the origin of the epithelium may be a downgrowth from the 


1 Proc. Roy. Soc. Med., 1933, xxvi, 1562. 
2 Brit. Dent. Journ., 1898, xix, 711. 
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Fig. 6974.—-Section showing “ rests’ of Malassez as in a tooth about 
to erupt. (E.S.) (From Brit. Dent. Journ.) 


* 


Fig. 698.—Large dental cyst of mandible originating from second molar root 
with extension under second premolar with living’ pulp and showing a 
loculated appearance. (E. B. Dowsett.) (From Proc. Roy. Soc. Med.) 
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gum along a sinus formed in connection with a pulpless and 
infected tooth, but it must be admitted that such sinuses are 
very rarely clinically observed ; and the suggestion is somewhat 
contra-indicated by EK. B. Dowsett,1 who shows (fig. 698) that 
when a cyst has extended to the apical area of an adjacent 
tooth or teeth, even when they possess live pulps, a similar 
epithelial growth may be set up there, which, coalescing with the 
original cyst, may give it a loculated appearance. (See p. 689.) 

Etiology—The common causative factor stimulating these 
epithelial remnants into proliferative activity is derived from 
micro-organisms and/or their toxins in the pulp canals of pulp- 
less and infected teeth ; these find their way into the periapical 
or parodontal tissues and act as irritants. At first local reaction 
produces a mass of granulation tissue, but apparently the pro- 
liferation of the epithelial remnants found there occurs almost 
simultaneously, and the so-called epithelial granuloma is pro- 
duced. (See Chapter XV.) 

Apparently all such epithelial proliferations do not proceed 
to cyst formation. 

It is probable that toxic or micro-organismal irritation in a 
parodontal pocket may start the proliferation of these epithelial 
cells, or even such trauma as may be occasioned by too rapid 
orthodontic movements, but histologically one cannot regard the 
latter as proved. 

Pathology.—The epithelial cells having started to proliferate 
and being avascular and nourished only by surrounding lymph, 
increase in number till the central cells become so far removed 
from their source of nourishment that they become starved ; 
they then undergo hydropic degeneration and become dis- 
organised and give rise to the contents found in these cysts. 
The fibrous capsule is probably mainly made up by the fibres 
of the surrounding fibro-connective tissue arranging themselves 
concentrically in the direction of least resistance. 

The differential diagnosis from other swellings of the jaw is 
given in Chapter XX XIII. 

Treatment.—As a preliminary, the mouth should be rendered 
as clean as possible by the removal of calculus and the extraction 
of all septic teeth except the one in immediate connection with 
the cyst, or, if the cyst is a large one, those in close relation to it. 
When these wounds have healed the causative tooth should be 


1 Proc. Roy. Soc. Med., 1931, xxv, 47. 
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removed and a large opening made into the cyst, usually by 


removing as large a portion of the outer wall as one conveniently — 


can together with the epithelial lining immediately beneath it, 
so that the cyst cavity merges into the mouth cavity; the 
remaining epithelial lining may be left in situ so that it only 
remains for the edges of the wound to epithelialise over for surface 


healing to be complete. The contraction of surrounding connec- 
tive tissue will in time obliterate the major portions of the cavity | 


caused by the growth of the cyst. 

Packing will only be necessary at the conclusion of the 
operation to arrest hemorrhage, and is often not necessary even 
then. Frequent lavage is desirable so that discharge or debris 
may not collect in the cavity. 

Circumstances may not always allow of as large an opening 
as is desirable being possible, particularly in the case of large 
maxillary cysts, and in these cases in particular (but in all others 
as well) it is most important to keep the opening widely patent 
and prevent its closure by scar contraction. or this purpose 


it is sometimes necessary, particularly in the case of maxillary — 


cysts, that a vulcanite plug be worn to keep the opening patent. 
Some dental surgeons prefer to conserve the epithelium 
covering the oral aspect of the cyst, raising it as a broad-based 


flap attached externally in the sulcus, and after removing a — 


proportionate amount of the cyst lining, stitch this flap down in 
its place after the removal of any cyst lining from its deep aspect. 

Though the operative treatments as described above have 
been practised for a number of years with great success there 1s 
a rare but occasional risk in not removing the whole of the epithelial 
lining from a cyst (see p. 714). It consists in the possibility of 
neoplastic growth taking place in an unremoved and possibly 
hidden part of the lining and has been known personally and from 
records to have occurred on at least eight occasions. As it 
is axiomatic that avoidable risks should not be taken it is wiser 
to revert to the older operation of removing the whole of the lining 
unless special circumstances should indicate otherwise. In any 
case small cysts are always better removed completely, and the 
wound allowed to heal either by granulation or under a flap raised 
to facilitate access. 

In the process of healing after operation the deposition of 
new bone in the mandible soon restores it to its normal contour, 


and though new bone is not so readily or extensively formed in © 
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the maxilla, E. B. Dowsett 1 has clearly demonstrated that a 
considerable portion of the bone lost by pressure absorption in 
the case of maxillary cysts may be replaced there also. 

(3) Dentigerous Cysts.—These are cysts which usually occur 
before the age of twenty years, being commonest about the 
fifteenth year; their name implies that they contain a tooth or 


bs - 


Fic. 699.—Portion of 
a mandible showing 
a large dentigerous 
cyst. 


‘Fic. 701.—A dentigerous cyst (natural size). — 
(From Trans. Odonto. Soc., xxvi, 182.) 


part of one, or it may be more than one tooth. Any tooth may 
be contained in the cyst, but, clinically, premolars and permanent 
canines are most often involved, though third molars and maxillary 
incisors are by no means rare (figs. 699 to 701). The occurrence 
of deciduous teeth 2 and permanent first molars in cysts is very 
rare. — : 

The clinical appearances are nearly always identical with 
those of dental cysts save that the tooth involved in the cyst is 
absent from its normal position in the mouth, but in some cases 


1 Proc. Roy. Soc. Med., 1931, xxv, 47. 

2 There are only two recorded cases of deciduous teeth of the normal series 
being found in cysts: that in Salter’s ‘ Dental Pathology and Surgery,’ 1874, 219, 
and that in Thoma’s ‘ Clinical Pathology of the Jaws,’ 1934, 280. 
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the age for its appearance may not have been reached. As 
most of them arise primarily as dental cysts derived from de- 
ciduous teeth, the causative pulpless and infected deciduous tooth 
may be present (fig. 689), but even when they do so arise the 
causative tooth is not always present. Apart from the above, 
their clinical history and appearance, signs, symptoms, and mode 
of extension are those of dental cysts. 

A radiogram shows a tooth or part of one, or teeth, within the 
‘cyst cavity. Teeth in excess of the normal number have been 
found in cysts, to the extent of 4 per cent. of all dentigerous 
cysts, both in this country and in the United States. They 
usually occur singly, but multiple cysts 1 have several times been 
recorded, sometimes symmetrically, and in a recently recorded 
case 2 of a family of seven children, four of them had no less than 


ope - 


ten dentigerous cysts among them though they occurred singly _ | 


in two of these four ; the parents were normal. Similarly, cystic 
formation often takes place around the multiple calcified forma- 


tions of compound composite odontomes, and some or all of these _ 


cysts may coalesce. 

Histologically, the cyst wall and contents are identical with 
those of dental cysts, except that the epithelium lining the cyst, 
being younger, does not so often occur in the stratified form and 
that there is a tooth or part of one enclosed in the cyst. Nasmyth’s 
membrane is present on the teeth in cysts. Calcareous material 
has been described by Salter in the wall of one of these cysts 
(fig. 702). 

Origin.—By analogy with dental cysts they originate from the 
parodontal epithelial remnants of Malassez formed in connection 
with deciduous teeth, but that there are other possible origins 
(but all from epithelial dental formative organs) may be gathered 
from fig. 682 and from the text concerning cysts of eruption and 
dental cysts. 

Etiology—When these cysts contain premolars, permanent 
canines, or incisors, they are nearly always dental cysts formed 
in connection with pulpless and infected deciduous teeth which 
have, in their extension, enveloped their successional tooth ; 
apart from the fact that they contain a tooth their etiology has 
therefore been discussed under dental cysts. 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), 1922, 15, 56. (E.S.) 

2 Journ. Amer. Dent. Assoc., 1938, xxv, 623. (See also: Brit. Journ. Radiol., 
1938, ii, 227, for an account of another case of familial multiple dentigerous 
cysts.) . 
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Should they contain third molars, which is not uncommon, 
the tooth while unerupted may have become enveloped by the 
cyst (possibly having origin from a permanent first molar, where 
they commonly occur) by its burrowing extension along the 
medullary portion of the bone. Usually, however, a dentigerous 
cyst involving the third molar is of the nature of a cyst of erup- 
tion, which has in its growth enveloped the unerupted tooth, or 
the tooth erupts into the cyst; such cysts may occur late in 


EMWillia™S 


Fic. 702.—Calcareous matter in wall of dentigerous cyst. The cyst contained a 
supernumerary tooth. (‘ Dental Pathology and Surgery,’ S. J. A. Salter.) 


life and have been found up to sixty and sixty-five years (fig. 703). 
Should they contain deciduous teeth or permanent first molars, 
which is extremely rare, they are almost certainly caused by a 
cyst of eruption enveloping these teeth as it grows and extends ; 
and the same remark usually applies when they contain a tooth 
or teeth in excess of the normal number, but in this latter case 
they approximate or even become identical with the cysts often 
found in connection with the multiple formations of compound 
composite odontomes. 

It must be remembered that a cyst may not enlarge fast 
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enough to envelop an underlying unerupted tooth, and that the | 


tooth may thereby become diverted and erupt, perhaps dis- 
placed ; when this happens a simple epithelium-lined cyst is 
found in the jaws adjacent to the tooth. 

Pathology—The pathology of dentigerous cysts is identical 
with that of dental cysts, except that when in the course of their 
growth they come up against the crown of an unerupted tooth, 
being unable to cause its absorption or push it out of the way, 


they envelop it. Envelopment.of the enamel-covered crown 


takes place readily as there is little resistance, but the forming 
periodontal membrane is attached to the tooth at its neck and 


Fic. 703.—Cyst involving mandibular third molar. 
(Stanley Colyer.) 


this attachment offers some resistance to the enveloping process, 
so that often the crowns of teeth only are found projecting into 
the cavities of cysts (see fig. 701); in the absence of treatment 
this resistance is overcome and ultimately the whole tooth may 
be enveloped except that the apical portion usually remains 
attached. 
Treatment.—Treatment should be along the same lines as 
that for dental cysts. If the age at which the cyst is treated 1s 
anywhere near that of the normal date for eruption of the tooth 
in the cyst, this tooth should be left in situ, even though its 
attachment appear slight; very shortly the adjacent tissues 
close in on it and support it, and as the obstruction to its eruption 
is now removed it will erupt and often take up its normal position 
in the arch without any further treatment (see figs. 704 to 710). 
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If the age of treatment is long past the date of normal 
eruption of the tooth involved or it has become grossly misplaced, 


with dead, in- 


|E carious, and 
fected pulp 


Fie. 7 04. —KE. C., male, aged 9,1, years, dentigerous cyst. 
(KE. 8.) (From Proc. ae Soc. Med.) 
(Now in odontological collection at the Royal College of Surgeons of England.) 
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Fic. 705.—Radiogram of fig. 704. (E. 8.) (From Proc. Roy. Soc. 
Med.) 


(Now in odontological collection at the Royal College of Surgeons of England.) 


it should be removed, but on occasion it may be helped to attain 
its normal position in the arch by means of an orthodontic 


appliance. See p. 714. 
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Norr.—From what has been said concerning these three types 
of unilocular epithelial cyst of the jaw, it appears that they are all 
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Fic. 706.—-Photomicrograph of portion of cyst wall of fig. 704. 
(E. S.)= (From Proc. Roy. Soc. Med.) 


Tip of buccal 
cusp of |5 
presenting 


Fic. 707.—Fig. 704, twenty-nine days after operation. 
(E. 8.) (From Proc. Roy. Soc. Med.) 
(Now in odontological collection at the Royal College of Surgeons of England.) 


due to proliferation of remnants of the epithelial dental formative 
organs, stimulated into activity by sepsis, delayed eruption or, 
possibly, trauma, and that their distinctive names depend chiefly 
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on (1) whether they are superficial to an erupting tooth (cyst of 
eruption) ; (2) whether they partly or wholly envelop an un- 
erupted tooth (dentigerous cyst) ; (3) whether they are found in 
direct connection with a pulpless and infected tooth (dental 
cyst) ; (4) whether when seen they appear to be independent of 
teeth (epithelial-lined cyst of jaw). 

Changes occasionally take place in the type of growth of the 
epithelial lining of dental and dentigerous cysts. (See p. 714.) 


Tip of buccal 
cusp of |5 


Fic. 708.—Fig. 704, 133 days after operation. (E. 8S.) (From Proc. Roy. Soc. 
Med. 


(Now in odontological collection at the Royal College of Surgeons of England.) 


Fie. 709.—Fig. 704, four years after operation. |5 in normal occlusion. (E. 8.) 
(Now in odontological collection at the Royal College of Surgeons of England.) 


_ Other unilocular epithelial cysts occur in the mazxilla which 
are not of dental origin. These are naso-palatine cysts! and are 
probably inclusion cysts and therefore dermoids, containing 
sebaceous material as with dermoids elsewhere ; a similar type 
of cyst may also-arise at the lines of adjacent developmental 

* For a detailed account of Cysts of Developmental Origin in the Pre- 
maxillary Region, see H. T. Roper-Hall, Brit. Dent. Journ., 1938, Ixv, 405, and 


W. Brandt and H. T. Roper-Hall, Brit. Dent. Journ., 1941, Ixx, 213. 
2 7, 
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union of embryonic processes, and there is some evidence that 
occasionally they may be of the nature of retention cysts. Some- 
times routine radiological examination gives the first intimation 
of their presence. They may become infected and then simulate 
alveolar abscesses and possibly they have often been mistaken for 
dental cysts in the past; glandular structures may be found in 
the epithelium lining them. If by reason of their size or infection 
they give rise to untoward signs or symptoms they should be 
removed ; they usually shell out readily, but may be attached 


Fie. 710. —Radiogram of case shown in fig. 704, four years after treatment, 
- showing completion of development of |5. (E. S.) 
(Now in odo ee collection at the Royal College of Sioned of England.) 


to the upper nasal portion of the naso-palatine canal above and 
the palatine mucosa below. 

Occasionally, but rarely, unilocular epithelial lined cysts occur 
in the mandible, usually in the third molar region and quite apart 
from the presence of pulpless or unerupted teeth, and may 
contain. a semi-solid yellowish-white material not unlike cerebral 
matter in appearance and feeling greasy to the touch. The 
origin and nature of these cysts is uncertain ; glandular structures 

histologically identical with sebaceous or ceruminous glands have 
~ been described and figured 1 as occurring in the gum in the region 
of the third molar, and it is possible that these’ cysts may have 


1 Dental Record, 1933, 53, 369. (E. S. and W. R. Keizer.) 
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their origin from these structures. The frequency with which 
these glandular structures occur is unknown. It has also been 
suggested that they may be unilocular forms of the multilocular 
cyst, and in support of this view is the fact of their occasional 
early extension to the tip of the coronoid process. 
Treatment.—They should be removed, and in view of the pos- 
sibility of their recurrence in a multilocular form, which the 


Fie. 711.—Left half of the mandible affected by a multilocular cyst, No. 2198, 
Museum Royal College of Surgeons of England. 


(From the Report on Odontomes (Brit. Dent. Assoc.).) 


writer (E. 8S.) has known to occur on several occasions, particular 


care should be taken to ensure the compiete removal of the whole 
of the epithelial lining. 

(4) Multilocular Cysts, Basal-celled Carcinomata, ‘ Adamantino- 
mata,’ or Epithelial Odontomes.—These are found most frequently 
in the mandibular molar region, though they have occasionally 
been found in the maxilla and in the more anterior portion of 
the mandible. They are said to occur rather more frequently 
in females, but the sex difference as noted in a large number of 
cases in the United States is but small. They are usually first 
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noticed about the age of thirty, but occasionally in young children 
and also in old people. | 
Occasionally the whole of the normal molar series of teeth is_ 
present in the neighbourhood of the cyst, their development and 
occlusion being normal. Sometimes apparently the cyst has 
developed before the eruption of the third molar and prevented 


Fig. 712.—Radiogram of multilocular cyst of mandible. (W. R. Keizer.) 


its eruption, or the tooth may be found in the substance of the 
cyst. 

The swelling increases slowly and painlessly (fig. 711), shows 
up more prominently on the outer aspect of the mandible and 
presents in the mouth as a lobulated swelling, some of the lobules 
being occasionally fluctuant. Radiograms show several or many 
cysts more or less separated by partial or complete bony septa 
(fig. 712) ; they often extend into the coronoid process to its tip. 
As they increase in size they may extend downwards into the 
‘soft tissues of the neck and give rise to a very extensive mass. — 
Some of them are solid rather than cystic, particularly when they 
have extended into soft tissues. At no time have calcified. dental 
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tissues been found in these cysts, though ‘ epithelial pearls’ or 
cell nests, ‘sometimes termed ‘ enameloid,’ have been described 
in two or three cases. Their growth has been known to extend 
for over thirty-five years. They are neoplasms, and do not appear 
to come within the same category as the unilocular cysts at all, 
but to be of the nature of basal-celled carcinomata, usually of the 
gum. Although these growths are usually single, McGregor 1 
records ten cases in which metastases had occurred ; in one of 
these recorded by Vorzimer and Perla ? the metastases were in 
the lung. 

Histologically, they are found to be made up of a number of 
_eysts of varying sizes, but seldom exceeding 2 cm. in diameter. 


Fig. 713.—Section of multilocular cyst of mandible showing cystic area and areas 
of cells resembling stellate reticulum. x 100. (W. R. Keizer.) 


The cysts are separated by fibrous septa which are sometimes 
ossified. Structurally, they consist of rounded cavities or columns 
of epithelium forming alveoli, bordered in each case by a basal 
layer of columnar or spheroidal epithelium and occupied either 
by a glairy yellowish or brownish fluid or by epithelium in a 
state of degeneration, more or less advanced, and which often 
appears like the stellate reticulum of the enamel organ (figs. 713 
and 714). The mass is surrounded by a fairly firm capsule. 


1 Acta Radiologica, Stockholm, 1935, 16, Fasc. 2, 254. 
2 Dental Cosmos, 1932, Ixxiv, 1232. 
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Origin.—The coincidence of cells exactly resembling the 
stellate reticulum lying adjacent to a columnar epithelium has 


Fic. 714.—Section showing columnar cells of multilocular cyst of mandible. - 
x 470. (W. R. Keizer.) 


Fie. 715.—Section showing human ameloblasts. x 470. (W. R. Keizer.) 


caused the latter to be likened to the ameloblast cells of the 
enamel organ, and the conclusion to be drawn that these cysts 
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are therefore aberrations of the enamel organ, but the columnar 
cells are not like those of the enamel organ, either in size (figs. 714 
and 715), shape, the position of the nucleus, or the presence of 
Tomes’s process ; moreover, other components of the enamel organ 
are missing, though sometimes obliquely cut columnar cells may 
somewhat resemble the stratum intermedium ; sometimes all the 
normal teeth are present, and in cases where they are not it is 
often impossible to get an accurate history as to their removal 
or congenital absence, so that what evidence one has on this 
point indicates rather that they do not have origin from enamel 
organ cells. 

Owing to the facts that thas cells sometimes bear some resem- 
blance to those of the normal enamel organ and that these growths 
occur chiefly in the jaws, it has been concluded that they originate 
from the formative dental epithelium ; but it seems likely that 
only a small minority do so. According to McGregor ! some show 
histological evidence of origin from the gingival epithelium, and 
all appear to be connected with it. 

The age incidence as usually given, 30 to 40 years, is stated 
to be an over-estimate, although this is often the age when they 
are first noticed ; they are distinctly rare in the young, and 
this caused Pland-Satton 2 to remark that ‘if they arise in 
epithelial vestiges of the enamel organ, they ought, theoretically, 
to be met with in the young.’ A few cases have been described 
as occurring in childhood ; there is, however, a margin for error © 
in the histological appearances seen at that period. tad Rgfor 
example, a complex composite odontome is seen in an early 
developmental stage and before any calcification has commenced, 
there is every incentive to describe it as an adamantinomatous 


growth, an error which its further development could alone 


rectify. 

There is no case on record of fully: formed enamel alone being 
found in these tumours, and the name ‘ adamantinoma ’ neces- 
sarily implies that it should occasionally be so present.- Under 
normal circumstances enamel is never laid down except on a 
preformed dentine base, and this is common to the whole verte- 
brate world. The question naturally arises: Can enamel be 
laid down other than on a dentine base? If it is so in these 
tumours, then such occurrence is unique; those in which it has 


1 Acta Radiologica, Stockholm, 1935, 16, Fasc. 2, 254. 
2 ‘Tumours Innocent and Malignant,’ London, 1922, 7th ed., 237. 
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been laid down with or on dentine should of course be grouped 
with the composite odontomes. 

The formation of an enamel organ invariably pete that 
of a tooth, whether any enamel is ultimately formed on it or not. 
Huggins, McCarroll, and Dahlberg ! in 1934, by the method of — 
transplanting developing dental tissues, found that enamei was 
deposited ‘only on dentine, though dentine could be laid down - 
independently of enamel, but only when odontoblasts were 
present ; more recently Glasstone ? by growing portions of tooth 
germs in vitro finds that the ameloblast layer is essential for 
the forming of odontoblasts, and otherwise confirms the work 
of Huggins, McCarroll, and Dahlberg. It would seem, therefore, 
to be presumptive evidence that because odontoblasts do not 
become differentiated in these growths, the basal cells of these 
tumours are not ameloblasts even though they may occasionally 
somewhat resemble them. Elsewhere ® attention has been drawn 
to the histological and clinical similarities between this tumour 
and the basal-celled carcinomata of skin (rodent ulcers) and some 
of the epithelial tumours of the anterior (suprasellar) portion of © 
the pituitary body. Duffy,‘ and Critchley and Ironside > describe 
these last tumours as pituitary adamantinomata, a term first 
applied to them by Onanoff in 1892.6 A comparison of sections 
of these three types of growth at once emphasises their similarities, 
and if a portion of a multilocular cyst from the jaws be peace 
on in a pathological laboratory it mu usually be returned as 
basal-celled carcinoma. 

One of us (E. S.) has seen a case involving soft tissues only 
on the lingual aspect of the mandible in the third molar region, 
the bone being entirely unaffected. 

Several cases are on record where, after trauma has been 
applied to the skin, as for instance over the tibia, tumours 
histologically identical with multilocular cysts have developed 
and been described as adamantinomata. It is farcical to call 
them by this name, as dental formative epithelium has never 
been known to occur in such a site. 


1 Journ. Huper. Med., New York, 1934, 60, 199. 

2 Journ. of Anat., London, 1936, 70, Pt. 2, 260. 

3 Dental Record, London, 1933, 53, 369. (E.S. and W. R. Keizer.) 

4 Annals of Surgery, 1920, 72, 537-555 and 725. 

5 Brain, London, 1926, 49, Pt. 4, 437. 

6 “Sur un cas d’epithelioma,’ Thése de Paris, 1892 (cited DA W. ©. Duffy, 
Annals of Surgery, 1902, 72, 745%. 
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When multilocular cysts are present in the jaws, quite often 


the whole of the normal series of teeth is present ; so it does not 


look as if any tooth germ of the normal series is responsible for 
them, and though it has been thought that they may originate 
from the germs of supernumerary teeth, it must be remembered 
that these occur far more commonly in other parts of the jaws 
where multilocular cysts are but rarely seen. . 

In view of its histological and clinical affinities it would seem 
more logical to call the usual types of this growth basal-celled 
carcinomata of the jaw ; and the tumours used for comparison : 
basal-celled carcinomata of the pituitary body, and skin over- 
lying the tibia respectively, just as the rodent ulcer is now termed 
a basal-celled carcinoma of skin. 

These same basal cells, however, also give rise to the dental | 
formative epithelium, and a similar aberration of growth may 
also occur there, and presumably at any stage of its development. 
That being so, it seems probable that the ultimate product will 
depend on the stage of dental development at which the aberrant 
growth commences; and that when it commences after the 
differentiation of odontoblasts, composite odontomes will be 
produced ; and in earlier stages and in the lack of odontoblast 
formation, growths of the usual type, or possibly containing 
granules representing a precursor of enamel only (7.e. potential 
adamantinomata). This, too, would account for tle variable 
histological characteristics of some of these tumours. 

It is conceivable, however, that when the aberration originates 
in the basal epithelium of the gum, it may occasionally attempt 
to consummate the ancestral tooth-forming function of this layer, 
and give rise to tumours comparable to those arising from dental 
formative epithelium. There is also the very recent evidence 4 
that in one case the aberration apparently originated in the wall 
of a dental cyst, itself presumably originating from the rests of 
Malassez. 

Etiology unknown, but similar growths have on several 
occasions been known to occur at the site of preceding trauma, in 
the tibia for example ; and there has occasionally been a history 
of trauma when they have occurred in the jaws. 

Pathology.—tIn their growth they cause an _ osteoclastic 
erosion of the bony mandible extending primarily along the 
cancellous portion and particularly to the tip of the coronoid 

1 Proc. Roy. Soc. Med. (Odonto. Sec.), 1938, xxxi, 1138. (G. T. Hankey). 
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process ; the eroded bone is replaced by the growth ; they invade 
soft tissues also, and as a rule give rise to no metastases.1 
Occasionally they ulcerate in the mouth. The cyst contents are 
apparently derived from the central epithelial cells which have 
undergone hydropic degeneration in the same manner as do the 
central cells of dental cysts. It is probable that the ossification 
of the fibrous septa and the occurrence of bony trabeculz in such 
portions of these tumours as occur in the jaw are merely due to 
their environment and the fact that the growth and stability of 
bone are interfered with, and that it sends out these trabeculee 
in an effort of repair or reaction, as they do not occur in those 
parts of the tumour not having a bony environment. , 
Treatment.—If they are small, treatment may consist in the 
removal of the cyst via the mouth, care being taken that all 
the loculi are opened and theiz contents and lining removed. 
Such treatment, however, is not very often successful, as 
recurrences are frequent, and in some cases recurrence has taken 
_ place after ten or more operations. 
More satisfactory results have been seen when the portion 
of jaw containing the cyst has been excised and the two portions 
of jaw retained in their correct position by means of a metal 
cap splint, made before operation, till such time as healing has 
taken place, when a bone graft from the iliac crest is inserted to 
replace the portion of jaw removed. When such a splint is im- 
practicable, as often occurs, since the growth commonly involves ~ 
the molar region extensively, metal cap splints are made to cover 
both the maxillary and the mandibular teeth, and the larger 
portion of the mandible is splinted into correct occlusion with 
the maxilla till healing has taken place and the bone graft can 
be put in. It is probable that many cases described in the past 
as being spheroidal or columnar, carcinomata were really tumours 
of this nature. In cases of doubt a small portion should be 
removed for biopsy. (See “ Biopsy,” p. 989.) | 
Occasionally, but rarely, changes may take place in the pe 
of growth of the cells lining both dental and dentigerous cysts. 


1 Vorzimer and Perla report an instance of ‘adamantinoma’ of the jaw with 
metastases to the lung. The bronchi of the lower lobe were markedly dilated 
and their lumina filled with a cast of the tumour tissue. In places the parenchyma 
of the lung was invaded. The authors suggest that the tumour tissue was as- 
pirated into the lung from the primary tumour by way of the trachea and 
bronchial tree, and grew primarily within the lumina of the bronchi (Dental 
Cosmos, 1932, |xxiv, 1232). 
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There are at least eight cases on record of what has clinically 
and radiologically appeared to be the usual type of dental or 
dentigerous cyst, but microscopical examination has shown that at 
one part of the cyst wall a change has.taken place in the character 
of growth of the epithelium, which seems to have taken on a neo- 
plastic character such as is seen in multilocular cysts. 

So far as is known this change, though it may be obvious to 
the naked eye after the removal of the cyst lining, has not yet 
been diagnosed before treatment. These cases emphasise the 
importance of the pathological examination of tissues after _ 
removal, particularly when the cyst lining shows local differences 
in appearance. One such case is recorded by G. T. Hankey in 
Proc. Roy. Soc. Med., 1938, xxxi, 1138, and another is described - 
and figured (fig. 14) in the ‘ Report on Odontomes,’ 1914 ; others 
occur in the American literature and the writer has had one which 
made itself known as a recurrence in multilocular form. When 
this change occurs there is a neoplasm originating from the 
dental formative organs, i.e. an (epithelial) odontome. 
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CHAPTER XXII 


Odontomata and Abnormal Productions. 


Composite and Connective Tissue Productions. 


(B) COMPOSITE PRODUCTIONS. 
(1) ApistInc FROM TooTH GERMS OF THE NORMAL SERIES. 


-(a) Adichotomous Abnormalities—These are teeth with 
aberrant crowns or roots outside the range of normal vari- 
ation, and hence imperfectly co-ordinated. They are nearly 
all of subnormal growth, and are exemplified by small teeth or 


Fie. 716.—Model showing denticle representing 7| and 
nearly fully erupted 8|. |8 is erupting. (E. S.) 


denticles in place of and representing teeth of the normal series 
(figs. 716 and 717). Usually both the crown and root portions 
are affected and only one tooth, usually in the permanent 


dentition. 
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Treatment.—If unsightly, functionless, or in any. way inter- 
fering with occlusion, they should be removed. 

Some partly unco-ordinated forms must also be admitted 
under this heading, as in some dilated odontomes there appears 
to be no attempt at dichotomy (division) of the tooth germ, but 
merely an invagination caused primarily by unco-ordinated 
epithelial growth. This matter is further discussed under the 
pathology of dilated odontomes on p. 733 et seq. : 


Fic. 717.—Model showing symmetrical denticles representing 
second premolars, female. (E. S.) 


(b) Incomplete Dichotomies.—There are many varieties of 
these and they can readily be grouped according to the degree 
of co-ordination in their growth and the extent to which the tooth - 
germ is involved, as follows :— 

(i) Co-ordinated : of part of the tooth germ. —This results in 
the formation of extra cusps or roots; they are examples of 
co-ordinated incomplete dichotomy, as they represent attempts 
at division of that part of the tooth germ forming the crown or 
root respectively. It might be thought that roots should be 
grouped under the connective tissue abnormalities, but as 
epithelium is intimately concerned in the formation of roots, 
the sheath of Hertwig outlining and governing their growth and 
extent (fig. 718), they must obviously be grouped under the 
composite abnormalities. Actually, the very great majority of 
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abnormalities of this nature come > within the range of normal 
variation. 

Treatment.—No treatment is necessary. 

Of the whole tooth germ.—These occur, either as diminished 
growth, in that two (or more) tooth germs of the normal series 
are developmentally united, so giving the appearance of incom- 
plete equal dichotomy (gemination), or as increased growth, in 
that a tooth germ of the normal series attempts to divide and 
form two similar teeth—this is an actual incomplete equal 


Sheath of 
Hertwig. 


Fia. 718.—Section showing epithelial sheath of Hertwig, a continuous 
sheath at this stage. (E. 8.) (From Brit. Dent. Journ.) 


dichotomy (see figs. 731 to 734). Sometimes these conditions of 
increased and diminished growth are coincident, as in figs. 723 
and 724; this condition is rarer in the permanent dentition 
(see fig. 751). | 

Should it be considered undesirable to consider any of these 
productions as decreased growth, one may, taking figs. 725 and 
726 as examples, regard the second incisors as being congenitally 
absent and the productions figured as being incomplete equal 
dichotomies of the first incisors. 

Incomplete equal dichotomy varies considerably in the 
intimacy with which the teeth are joined; sometimes the 
component teeth may be clearly distinguished, but sometimes 
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union is so complete as to mask the identity of the components. 
From this it may be gathered that the pulp chambers may be 
separate or conjoined throughout their extent. Union may be 
restricted to the crowns or the crowns may be separated and the 
roots unitéd. 


Fia. 719.—Union of mandibular deciduous 
second incisor and canine, decreased growth. 


Fic. 720.—Union of mandibular deciduous ; 
first and second incisors, decreased growth. 


Fia. 721.—Union of maxillary deciduous first 
and second incisors, decreased growth. 


(Sir Francis Farmer.) 
(From Bennett’s ‘ The Science and Practice of 
Dental Surgery ’—Oxford Medical Publications.) 


FIG. 719. FIG. 720. FIG. 721. 


It occurs both in the deciduous and permanent dentitions :— 
(a) In the deciduous dentition it occurs in the incisor region 
of both maxilla and mandible—though more commonly in the 
latter ; in the mandible the first and second incisors, or more 
commonly the second incisor and canine, may be joined (figs. 719 


Fie. 722.—Union of mandibular Fic. 723.—Union of mandibular 


deciduous second incisor and deciduous first and second in- 
canine and the same in section cisors with an incomplete dicho- 
to show the pulpal distribution, tomy joining both and resem- 
decreased growth. bling a mandibular incisor. 
(From Bennett’s ‘ The Science and Practice of Dental Surgery ire hae Medical 


Publications. ) 


to 722). It has not yet been recorded in the molar region, 
but has been seen in the maxillary canine. Joined deciduous 
teeth may or may not be succeeded by a similar condition in the 
permanent teeth or a tooth may be absent from the permanent 
series—all such variations have been recorded. It occurs rather 
more’commonly in this than in the permanent dentition and is 
usually asymmetrical. 
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Occasionally, two teeth of the normal series are associated 
with an incomplete dichotomy which joins all, so that an 
appearance of three teeth joined is produced (fig. 723), and in 
one case this has been known to be symmetrical (see fig. 724). 

In the permanent dentition, it is commonest in the maxillary 


Fie. 724. — Symmetrical _*Fies. 725 and 726.—Different de- 
union of maxillary grees of union of maxillary 
deciduous first and permanent first and second 
second incisors with incisors, decreased growth. 
an incomplete dicho- (Sir Francis Farmer.) (From 
tomy joining both. Bennett’s ‘The Science and 
(London Hospital Practice of Dental Surgery ’— 
Dental Museum.) Oxford Medical Publications.) 
(E. 8.) : 


Fie. 727.—Union in maxillary in- Fic. 728.—Union of two maxil- 
cisor region involving coronal lary premolars, decreased 
portions of teeth only, decreased growth. 
growth. 


and mandibular incisor and molar regions, but owing to the 
different ages at which development takes place is very rare 
between premolars and molars. It does not occur in the canine 
regions as a form of diminished growth, possibly because these 
teeth are developed at some distance from those which will 
ultimately lie adjacent to them, but it does in a form of 
increased growth (see figs. 731 and 734). It is frequently, but not 
always, symmetrical, especially in the maxillary incisor region. 
It is rare in the premolar region (figs. 725 to 734). 
3A 
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Fie. 729.—Union of man- Fic. 730.—Union of two mandibular per- 
dibular permanent manent incisors of the normal series, 
first and second molars, decreased growth. (From Bennett’s 
decreased growth. _ ‘The Science and Practice of Dental 


Surgery ’—Oxford Medical Publications.) 


Fig. 731.—Incomplete equal dichotomy Fic. 732.—Incomplete equal 


of maxillary left permanent canine : dichotomy of maxillary 
labial. palatal and radiographic left permanent second in- 
views. The pulp canals become cisor ; labial, palatal and 
confluent; increased growth. (E. S.) radiographic views. The 


pulp canals are separate 
and the tendency to 
bifidism is more obvious 
palatally than labially. 
Increased growth. Fe- 
male. (EH. 8.) 


Fra. 733.—Incomplete equal dichotomy like a tooth of the normal series, joined, 
in the root portion only, with the second incisor. Increased growth. An 
unerupted cone-shaped tooth was also present. The mother and two aunts 
each had an extra incisor in the left maxilla. 
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Treatment.—Quite often incomplete equal dichotomies are in 
good occlusion and function well, and so should be left in situ ; 
in the front of the mouth they may be unsightly, and the merits 
of each case must then guide one as to whether they should be 
removed or not. 

(ii) Imperfectly Co-ordinated.—Incomplete dichotomies of this 
type occur as forms of increased growth of different degrees 
according to the site and extent of the growth produced ; they 


Fic. 734.—Maxillary left permanent canine with bifid crown, female, increased 
growth. (E. 8.) (From Bennett’s ‘The Science and Practice of Dental 
Surgery "—Oxford Medical Publications.) 


may appear as enamel nodules, which are due to aberrant growth 
of part of the tooth germ only and are really aberrant cusps; or 
extra cusps and roots may be in association with each other so. 
as to look like an additional tooth joined to one of the normal 
series ; actually this is an incomplete unequal dichotomy. In the 
great majority of this latter type the greater part of the pro- 
duction resembles the normal, in that it looks like a normal tooth 
with a denticle joined on to it, but tegen att a neither or none 
_ does so (see figs. 752 to 756). 

According to the degree and position of the abnormality they 
may be grouped as follows :— 

Of part of the tooth germ. Enamel Nodules.—These consist 
of a core of dentine covered by a thick cap of enamel (fig. 735) 
and vary in size from a minute speck to that of a large cusp ; 
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when large they contain a cornu of pulp. They occur chiefly at 
the junction of the roots of multi-rooted teeth and are sometimes 
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Fic. 735.—Section through an enamel nodule upon a maxillary second molar. 


FIG. 736. FIG. 737. FIG. 738. FIG. 739. — Fia. 740. 


Fic. 736.—Symmetrical maxillary permanent first molars from same mouth with 
symmetrical enamel nodules in the common site between palatine and 
posterior buccal roots. (One of these teeth has a second enamel nodule 
between the two buccal roots.) Female. 


Fic. 737.—Maxillary permanent first molar with enamel nodule in the common 
site between palatine and posterior buccal roots. 


Fic. 738.—Maxillary molar with large enamel nodule. 
Fic. 739.—Maxillary molar with largeenamel nodule confluent with coronal enamel. 
Fre. 740.—Mandibular molar with large enamel nodule. 
(736 and 737, E. 8.; 738, 739 and 740, Sir Francis Farmer.) 


(From Bennett’s ‘The Science and Practice of Dental Surgery ’"—Ozford 
Medical Publications.) 


in continuity with the coronal enamel by a thread-like lamina of 
enamel, though often they are isolated; more rarely they are in 
gross continuity with the coronal enamel (figs. 736 to 745). 


ABNORMAL PRODUCTIONS 723 


They also occur on single-rooted teeth ; sometimes there is more 
than one on the same tooth and occasionally they are symmetrical 


Fie. 741.—Maxillary molar with 
two enamel nodules. 


Fig. 743.—Maxillary molar with Fia. 


enamel nodule near apex of 
root. 


Fie. 742.—Maxillary molar show- 
ing large enamel nodule. 


744. — Prolongation of 
enamel between the roots of 
a maxillary molar. 


(fig. 736). They are very rare on deciduous teeth (fig. 745). 
The great majority of enamel nodules occur at the junction of 


the palatine and posterior buccal roots 
of maxillary permanent molars. 


Origin. — The facts that many 


enamel nodules have a direct enamel 
connection with the coronal enamel, 
that they are very constant in their 
position and that they may be sym- 
metrical, indicate that they vary only 
in degree and position from extra cusps 
and therefore have origin from the 
enamel organ, and in some cases it is 
difficult to decide whether a nodule 
should be classed as an extra cusp or 
not. S.J. A. Salter, in 1874, described 
them as submerged cusps (see p. 754). 

Treatment—As they give rise to 


Fia. 745.—Symmetrical max- 


illary deciduous second 
molars showing large 
and symmetrical enamel 
nodules on buccal aspect, 
and extra buccal cusps 
on one of them. (E.S.) 
(From Bennett’s ‘The 
Science’ and Practice of 
Dental. Surgery ’—Ozford 
Medical Publications.) 


no signs or symptoms no treatment is necessary; indeed, they 
are rarely diagnosed till the tooth they are attached to is 


extracted, and only on close inspection then. 


When they are 


connected with the coronal enamel by a thin enamel lamina 
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there is necessarily a potential ‘ pocket’ leading to the nodule, 
which may be of clinical importance. 

Of the whole tooth germ.—This is shown by the association’ 
of additional cusps and roots with each other giving the appear- 
ance of an extra denticle unlike any of the normal series joined 
on to a normal tooth, and is actually an incomplete unequal 
dichotomy. In different specimens the gradation from extra 
cusps or enamel nodules, with no change in the roots of the 
teeth, to their support by an additional root outgrowth may 
be well seen. Though these forms occur in both dentitions they 
are rare in the deciduous dentition. 

In the deciduous dentition it may occur in the eee 
and mandibular incisor regions. 


Fig. 746. FIG. 747. Fig. 748. FIG. 749. FIG. 750. 


Fic. 746.—Maxillary permanent second incisor with an outgrowth like a conical 
tooth. 


Fig. 747.—Maxillary premolar with an outgrowth like a conical tooth. 
Fic. 748.—Maxillary permanent molar with a molariform outgrowth. 


Fie. 749. —Mandibular permanent canine with an outgrowth like a slender 
denticle. 


Fig. 750.—Mandibular permanent molar with a molariform tee 
_ (746 and 750, E. 8. ; 747, 748 and 749, Sir Francis Farmer.) 


(From Bennett’s *‘ The iene and Practice of Dental Surgery ’—Oxzford 
Medical Publications. ) : 


In the permanent dentition it is commonest in the maxillary 
incisor region and the maxillary and mandibular molar regions 
and occurs occasionally in the premolar region. It occurs in 
both maxillary and mandibular canine regions, and when one 
considers the distance from other teeth at which these teeth are 
developed this indicates that it is definitely an incomplete unequal 
dichotomy of the canine tooth germ (fig. 749). It varies consider- 
ably in degree and in many cases it is difficult to decide whether a 
particular specimen should be classed as of this type of dichotomy 
or as a tooth presenting an extra cusp, the difference being merely 
one of degree and the dividing line arbitrary and relatively un- 
important (see figs. 746 to 750). 
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Pathological Union of T'eeth—As the union is here solely by 
the connective tissue cementum this variety is discussed under 
the heading of Connective Tissue Odontomes—Cementomata. 

Rarely the confusion and exuberance of dichotomous growth 
involve more than one tooth, as in fig. 751, where two teeth of 


Fic. 752.—Imperfectly co-ordinated 

incomplete dichotomy in place 

"i i spe eens of maxillary right permanent 

Sabicea i eb Nie first incisor ; palatal, labial and 

bli ips sey sat radiographic views. Neither 

IDE taro OMior Loeb. component is like the normal ; 

. there are separate pulp canals 
confluent at the apex. (E. S.) 


Fie. 751.—Two maxillary 


the normal series are formed in one mass with productions 
resembling two other teeth; co-ordination, though imperfect, is 
not absent, and there is no neoplastic growth. 

Occasionally neither or none of the components of the forma- 
tion is like a tooth of the normal series (fig. 752), and more 


Frontal view. Lateral view. 


‘ 


Fic. 753.—Apparent union of three mis-shapen denticles replacing maxillary first 
incisor; it had three distinct pulp cavities. 


rarely still a tooth or more of the normal series may be repre- 
sented by an imperfectly co-ordinated mass or formation which, 
on section, may be found to resemble several mis-shapen teeth 
joined together (figs. 753 to 756). Sometimes it is difficult to 
differentiate exactly between some of these formations and such 
small degree of unco-ordinated growth as occurs in some dilated 
odontomes without sectioning the specimen. 
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An appearance of nine joined denticles has been found in one 
specimen ; sometimes each denticle contains a separate pulp 
chamber, but sometimes a common pulp chamber is found. 
This type occurs most often in the maxillary incisor region and 


FIG. 1 DO: Fia. 756. 


Imperfectly co-ordinated incom- 
plete dichotomy from maxil- 
lary first incisor region, 
apparently composed of 
three conjoined teeth; the 
second incisor was present. 

Fic. 754.—Section of fig. 753. (From Brit. Dent. Journ.) 


in the permanent dentition only, though they have also been 
found in the premolar and molar regions. They are comparable 
to complex odontomes and the difference between the two is 
probably only one of degree. 

Very rarely the dichotomous 
portion may show some_ unco- 
ordinated growth, as in fig. 756A. 

Treatment.—Incomplete unequal 
dichotomies are often in good occlu- 
sion and function well, and so may 
be left in situ; in the front of the 
mouth they may be unsightly, and 
the merits of each case must then 
guide one as to whether they should 
Fi.” Tdi SLaac a paelinea sel be removed or not. When neither 
- dichotomy of maxillary left or none of the components is like 

permanent second molar; the a tooth of the normal series they 

portion is of 

partly unco-ordinated growth, should usually be removed, as these 

ts Bee odontome. (M. gre often both functionless and, if 

in the front of the mouth, unsightly. 

(iii) Partly Unco-ordinated. Most Dilated and some Complex 
Odontomes.—These consist mainly of what are called dilated 
odontomes, but some complex odontomes must be included — 
here as a few of them show some, though imperfect, co-ordi- 
nation as well as unco-ordinated growth, as may be seen in 


ENAMEL 
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fig. 778. This matter is further discussed under Complex 
Odontomes on p. 735. In dilated odontomes one portion of the 
formation, either crown or root portion, but more often the 
latter, shows a disproportionate growth which may be very 
marked. They occur mainly towards the front of the mouth 
and in the maxilla, but also in the molar region, especially in the 
mandible. 

When they occur in the crown they always show that 
during their formation there has been an irregular invagination 
of the enamel organ; this fact was brought out by one of us 
(J. F. C:) in 19261 and recently enlarged by Martin Rushton.?~ 
Occasionally there may be two invagi- 
nations of the enamel organ, and 
sometimes it appears as if one tooth 
had been superimposed or invaginated 
into another—these latter have been 
termed gestant odontomes. Dilated 
odontomes are frequently hollowed 
out on their deep aspect and present 


Fic. 757.—Dilated odontome in 
place of 1|.. Labial, lateral 


there a nutrient opening often con- and radiographic ‘ views. 
: Labially the crown is like 
siderably larger than the normal Hemof ¥) a Tiars Appears 
apical foramen; the hollowed-out to be an imperfectly co- 

; ; ; i ordinated incomplete dicho- 
portion is sometimes occupied by WES oA hotaecn it and 
bone. The coronal portion may be the tooth there is an unco- 
almost normal in appearance and eae ch. ae aa 


resemble a tooth like those in the 
neighbourhood in which it is found, or be cone-like on section ; 
the coronal portion may be made up of normally arranged calcified 
dental tissues, the dilated portion being composed of normal 
dental tissues very much flattened out and in parts attenuated ; 
sometimes, however, the arrangement is not normal, and enamel 
may be found on the root portion, in the hollowed-out portion, 
or even within the substance of the other calcified dental tissues 
(figs. 757 to 776). 

Pathology.—The reason for this invagination of the enamel 
organ is not clear; Rushton, on the ground that the enamel 
organ is to all intents a secreting gland, has suggested tentatively 
that it may be likened to an adenomatous (i.e. neoplastic) pro- 
duction ; presumably its ultimate growth being limited by its 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), 1926, 19, 39. 
2 Guy’s Hosp. Gaz., 1936, 50, 438. 
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Fic. 758.—Dilated odontome. 
(Graves Morris.) (From Brit. Dent. Journ.) 


(a) (b) (c) 


Fie. 760.—Dilated odontome: a, view of the upper aspect; 6, view of the 
lateral aspect ; c, view of the posterior aspect. The coronal portion is like 
that of a maxillary first incisor. (From Trans. Odonto. Soc.) 
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Fia. 761.—A, enamel; B, dentine; Cc, pulp cavity ; E, cement. (Section 
of fig. 760.) (From Trans. Odonto. Soc.) 


(2) (0) (c) 
Fic. 763.—Dilated odontome from a male aged 17: a, view from base; 6, view 
from posterior aspect ; c, lateral view. From T'rans. Odonto. Soc.) 
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e 

d | 

Cc Fic. 765.—Dilated odon- 
tome removed from the 

b region of the mandi- 
bular second molar. 

a (From Brit. Dent. 
Journ.) 


Fic. 764.—a, enamel; 6b, dentine; c, pulp 
cavity of external tooth ; d, cavity lined 
with enamel ; e, mass of vascular cement- 
like tissue. (Section of fig. 763.) (From 
Trans. Odonto. Soc) 


Ss 


VY can 
AWW i 


Fia. 766.—Section of fig. 765—a, enamel ; b, cement : c, dentine. 
(From Brit. Dent. Journ.) 


iy 
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Fic. 768.—a, enamel ; 6, dentine ; ‘c, cement; d, pulp cavity ; e, filling 


material. (Section of fig. 767.) 


Fic. 769.—Radicular type of dilated 


odontome from maxilla of male, 


aged forty-five. 
Odonto. Soc.) 


(From Trans. 


Fie. 770. 
Radicular type of dilated 
odontome; the di- 
lated portion consists 
of a confused mass of 


bone and_ dentine. 
(S. J. A. Salter.) 


731 
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calcification ; later! he has likened it to a benign neoplasm of 
limited growth such as a mole of the skin (a benign melanoma). 


Fig. 772.—Radicular type 
of dilated odontome 
formed. in connection 
with maxillary left 
third molar. (From 
Brit. Dent. Journ.) 


Fie. 771. 


Radicular type of dilated odontome ; the dilated 
portion consists of a confused mass of bone 
and dentine. (S.J. A. Salter.) 


Fic. 773.—Section of Fie. 775. 


fig. 772; it con- 

sisted largely of 

osteo - dentine, Figs. 774 and 775.—Dilated odon- 
vaso-dentine and tome in connection with a 
vaso - cementum. _ four-rooted maxillary molar. 
(From Brit. Dent. ; (From Brit. Dent. Journ., 


Journ.) 1896.) 


It seems probable that some of these odontomes originate 
as an unco-ordinated attempt of the enamel organ to divide, 
1 Brit. Dent. Journ., 1937, Ixiii, 65. 
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as separate pulp canals are sometimes found (see figs. 757 
and 763 to 768 inclusive) in addition to the dichotomous 
appearance ; besides, with a better co-ordinated invagination, 
teeth with bifid crowns and the forms of incomplete unequal 
dichotomy are found in the same regions, and it is common both 
with these and dilated odontomes for the labial aspect of the 
crowns to simulate that of the normal tooth which the odontome 
represents or is near. If the invagination were a simple one with 
no attempt at dichotomy the attenuated pulp should entirely 


StU Mivsin a toe ae 
SRE eS 


Fia. 776.—Section of specimen figured in 774 and 775. 


surround it, but it does not always do so, and there seem to be 
separate pulp canals. 

It must be admitted, however, that other forms (figs. 758 to 
762 inclusive) show but small signs of dichotomous growth, though 
there is plenty of evidence of unco-ordinated epithelial growth ; 
in that case these forms should perhaps not be grouped with 
dichotomies but with the abnormalities of aberrant Adichotomous 
Growth, but a more exact knowledge of their development is 
needed before further subdivision of their classification can be 
usefully discussed. 

Rushton suggests that the epithelial ingrowth in dilated 
odontomes is similar to that of complex odontomes, but that in 
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the former the state of maturity of the tooth germ is more ad- 
vanced before the error in growth commences ; he also suggests 
that the invagination occasionally originates from the sheath of 
Hertwig and diagrammatically summarises the simpler forms 
(fig. 777). 

Origin.—When a tooth is absent from the normal series in 
the neighbourhood of one of these odontomes, as is usually the 


Fic. 777.—Diagrams of different types of dilated odontomes. ‘The black 
area represents the area of a section taken up by the invaginating tissue, 
which may have become completely degenerate, or consist of connective 
tissue with epithelial remnants, or enamel, or bone. The upper row is 
represented as of maxillary teeth, the lower as of mandibular.’ (Martin 
Rushton.) (From Brit. Dent. Journ.) 


case, there can be little doubt that the odontome is due to 
aberrant growth of that tooth germ ; under other circumstances 
it can only be due to aberrant growth of a tooth germ in excess 
of the normal number, 7.e. a complete dichotomy, or arise de 
novo from the dental lamina. The aberrant growth is sometimes 
more noticeable in those parts having origin from the dental 
papilla and tooth follicle, sometimes in those derived from the 
enamel organ, or, it may be, all of them. 

Etiology unknown; the invaginating growth of the enamel 


ABNORMAL PRODUCTIONS 735 


organ producing the abnormality appears to be of a neoplastic 
nature. 

Treatment.—If they give rise to untoward signs or symptoms, 
due either to their size, pressure on neighbouring parts, or in- 
fection (which they frequently do), or detract from appearance, 
they should be removed. 

(iv) Unco-ordinated: Complex Odontomes (Compound when 
Multiple).—Of the complex odontomes originating in tooth germs 
of the normal séries there are at least two and probably more 
varieties, in that some show unco-ordinated growth of part of 
the tooth germ only, as in fig. 778 and per- 
haps 785, while others appear to involve the 
whole of one or more tooth germs and to be 
entirely of neoplastic origin (fig. 779) ; other 
cases have been recorded, as that by Schmitz 
_and Witzel! in which, not only were many 
tooth germs involved, but the separate 


Fie. 778.—Compound 


abnormalities that each germ produced 
showed a familial tendency in that they 
occurred in two brothers; and still others 
in which the abnormalities were symmetrical, 
as in an early case recorded in the man- 
dible by Oudet 2 in which each mass -was 
apparently made up of the incomplete 
crowns of incisors and canines covered with 
enamel. It will be noticed that of the above 
examples three involved more than one ab- 
normal production, and so may be grouped 
as compound odontomes, but complex and 


odontome made up 
of two small complex 
odontomes, erupted 
in place of and repre- 
senting mandibular 
left permanent first 
and second molars 
respectively. Female, 
aged 36. The rest of 
the dentition was 
normal. The crowns 
are unco-ordinated 
nodular masses, but 
the roots show some 
co-ordination. (x 14.) 
S. 


(E. 


compound odontomes will be found to be closely related, indeed 
to the point of mergence. 

- Generalising, complex odontomes consist of repack shaped 
nodular calcified masses composed of enamel, dentine, and 
cementum ; usually they do not possess a single pulp chamber, 
but many irregularly directed canals containing pulp tissue from 
which dentinal tubes radiate ; the enamel and dentine may be 
irregularly arranged (see figs. 779 to 784) or in definite alternate 
layers (see figs. 785 and 786). Nodules of enamel are often dotted 
about on the surface ; usually they bear no external resemblance 


1 Deuts. Monats. f. Zahn, 1901, 19, 126. 
2 Nouveau Journ. de Méd., Paris, 1821, 10, 245. 
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to a tooth; vascular channels are common and interglobular spaces 
are common in the dentine. They are commonest in the molar 


region and are most often noticed in early adult life, though 


sometimes in early childhood. Like teeth they tend to erupt, 


and it is often at that period that they are first noticed. Usually 


Fie. 779.—A large, wholly unco-ordinated complex odontome.’ Bordenave’s 
(Morelot’s) case. (From Mém. del’ Acad. Roy. de Chir., Paris, 1774, 5, 352.) 


they give rise to no symptoms, unless on account of their size, 
till they commence to erupt, when infection may occur and in- 
flammatory symptoms be noticed accompanied by the formation 
of fistule and discharge. In ungulates they have been known to 
erupt and come into occlusion (fig. 787), and a similar case 


Pia 
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Fic. 781.—Section of odontome 

Fia. 780.—Complex odontome. 4 
(From ‘ Injuries and Diseases of ae 1" ue nO: soca 
the Jaws.’ CO. Heath.) 3 as x IP. eighed 


Fic. 782.—Complex odontome removed from Kaffir boy, aged fourteen, from 
left molar and premolar region, composed of imperfectly calcified dentine 
and cementum but no enamel. Measured 70 mm. x 62 mm. X 39 mm. 
sane 885 grs. (From ‘Tumours, Innocent and Malignant.’ J. Bland- 

utton.) 


Fic. 783.—Complex odontome removed from ! | region; the odontome was not 
in continuity with the tooth. Composed of enamel, cementum, and a few 
dentine tubes. (From Trans. Odonto. Soc.) 
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occurring in the maxilla of a horse was recorded by Broca.1 In 
size they vary from that of a small nodule weighing a few grains 
to a mass weighing 885 grs. (see fig. 782). They are covered by 


x 12. 


Fic. 784.—Section of complex odontome with structure ‘complex and very 
mixed,’ composed of osteo-dentine mainly, but also enamel and a little 
cementum ; there were many openings and canals. 


(From T'rans. Odonto. Soc.) 


a fibrous capsule. To the naked eye the constituents seem to 
vary, some seeming to have no enamel and others no cementum. 
Occasionally they bear some resemblance 
to a number of denticles joined together 
with some additional unco-ordinated new 
growth (see fig. 785), and remind one of one 
type of imperfectly co-ordinated incomplete 
dichotomy (see fig. 751). Radiograms are 
Fig. 786.—Complex’ 22 invaluable aid to diagnosis. 
odontome from When these odontomes arise from tooth 
Bont premolar serms of the normal series it is rare to find 
more than one in the same mouth; such 
multiple productions, when they do occur, are called compound 
odontomes, and under these circumstances some of the produc- 
tions seem only to be imperfectly co-ordinated rather than 


1“ Traité des Tumeurs,’ Paris, 1869, ii, 320. 
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| Interglobular 
Dentine spaces 


Enamel 


se 24e 


Fic. 786.—Section of complex odontome with tissues arranged in alternate 
layers. (J. Lewin Payne.) (From Brit. Dent. Journ., June 15, 1904.) 


unco-ordinated in their growth, as in the case recorded by 
Schmitz and Witzel.already referred to. : 


Fic. 787.—Complex odontome from the mandible of an Abyssinian buffalo 
(Bos caffer equinatialis.) 
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Pathology.—The great majority of these odontomes appear to 
be the result of unco-ordinated growth, sometimes of part, but 
usually involving the whole of a tooth germ or germs, and in 
many cases they seem to be the result.of neoplastic growth, 
- primarily of the enamel organ. If a specimen of this type be 


sectioned while still in the developmental stage and before any 


deposition of dentine matrix and calcification has taken place, it will 
at once be seen that the growing columns of epithelium, originat- 
ing apparently from the ameloblast layer, will simulate a basal- 
celled carcinoma or multilocular cyst, so that it would appear that 
some of these growths may originate as basal-celled carcinomata 
of fully formed enamel organs, and that their ultimate growth is 
limited either by their calcification, or by infection as they get big 
enough to reach the surface, possibly by the process of eruption. 

Etiology.—There can be little doubt that most of these are 
neoplastic in‘origin ; rarely is there a definite history of trauma, 
though this was so in the first recorded case (by Fauchard, in 
_ 1728),) the trauma occurring at the age of four years and the 
odontome later developing at that site, and it is noteworthy that 
basal-celled carcinomata have occurred at the site of trauma 
elsewhere in the body. The fact that there have been familial 
and symmetrical forms, however, seems to indicate that some 
are congenital. | 

Origin.—As, when these odontomes occur, a tooth is some- 
times absent from the normal series, and occasionally more than 
one tooth, there can be but little doubt that they sometimes 
arise from aberrant growth of a tooth germ or germs of the 
normal series; this being so, there is every reason to believe 
that they may sometimes arise from aberrant growth of germs 
in excess of the normal number. 

T'reatment.—They should be removed. 

Productions simulating Complex Odontomes.—These are 
definitely the result of trauma and the attendant inflammation 


and infection causing a general mix-up of the formative elements © 


of a developing tooth, which, however, recover enough to con- 
tinue their function. As far as we know, the degree of lack of 
co-ordination in their growth is that of the displacement and 
damage caused by the initial trauma and the consequent infection. 
They have been found in animals in such prominent teeth as 
may be exposed to trauma (figs. 788 to 792 inclusive) and 


1 * Le Chirurgien-dentiste,’ Paris, 1728, 357. 
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Fic. 788.—Panthera pardus (Leopard): R.C.S. Odonto. Section G, 63, 2. 
Showing result of severe traumatic injury (fracture) of maxillary left deciduous 
canine exposing the pulp, and consequent faulty development of permanent 
canine. (From ‘ Variations and Diseases of the Teeth of Animals.’ J. F. C.) 


Fic. 789.—Section through maxillary left permanent canine of Leopard shown in 
fig. 788. (From ‘ Variations and Diseases of the Teeth of Animals.’ J. F. C.) 
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< 


Riasates 


Fia. 790.—Section of part of permanent canine shown in fig. 789, showing dis- 
organised formation. (From ‘Variations and Diseases of the Teeth of 
Animals.’ J. F.C.) 


Fie. 791.—Panthera leo (Lion). R.C.S. Odonto. Section G, 63, 3. Showing 
result of injury to growing maxillary canine. (From ‘ Variations and Diseases 
ofthe Teeth of Animals.’ J. F. C.) 


° 
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occasionally occur in man (fig. 793). Unless the history is 
known it is conceivable that it might be impossible to differ- 
entiate between these and true complex odontomes. They 


Fic. 793.—Mandi- 
bular right third 
molar subject to 
severe instru- 
mental trauma 
3 and inflamma- 
tion at age 104, 
when impacted 
7| was removed, 
extracted at age 
163,. (E.S.) 


ec ean alana areata AN ie ac Sia 


Fig. 792.—Section through injured canine shown in fig. 791, 
showing disorganised formation and masses of secondary 
dentine. (From ‘ Variations and Diseases of the Teeth of 
Animals.’ J. F.C.) 


> 


differ only in degree from dilacerations (see p. 291) and such 
local abnormalities in structure as are described on p. 42. 


(2) Arnisinc FROM TooTH GERMS IN ExcESS OF THE NORMAL 
SERIES. 


These are either complete dichotomies of germs of the normal 
series, or possibly may arise de novo from the dental lamina. 

(i) Co-ordinated.—These consist of supernumerary teeth 
resembling those of the normal series and are complete equal 
dichotomies ; sometimes they occur symmetrically, but sometimes 
do not. Occasionally a supernumerary tooth may be present on 
one side of the mouth and an extra cusp or cusps on one or more 
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of the teeth in the corresponding region of the opposite side ; 
and occasionally extra cusp formation is confined to that side on 
which the supernumerary tooth is situated. If there is room in 
the arch, supernumerary teeth may be in line with the other 
teeth ; this is frequently so in the mandibular incisor and molar 
regions, but often they are crowded out. Supernumerary teeth 
‘are sometimes hereditary and occur more frequently in the 
maxilla. An excess in the number of teeth is slightly more 
common than a deficiency. 


Fic. 794.._Symmetrical complete equal dichotomies in the maxillary incisor 
region, deciduous dentition. (H. Chapman.) 


Taking all types of supernumerary teeth together, MacPhee 
found twelve cases in 4,000 children aged five to twelve years, 
and Staphne has recorded a series of 180 cases in the maxillary 
incisor region, in twenty of which the condition was bilateral. 

The co-ordinated type occurs in both the deciduous and 
permanent dentitions. The individuating action governing their 
growth is perfect in that they are invariably found in the same 
region of the mouth as the tooth which they simulate, and it is 
usually impossible to say which is the normal tooth and which 
is the tooth in excess of the normal. __ 

_ Deciduous Dentition.—Excess teeth like those of the normal 
series are by no means rare in this dentition and have been 


1 Brit. Dent. Journ., 1935, lviii, 59. 
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recorded only in the maxillary and mandibular incisor regions ! ; 
they may or may not be followed by successional complete or 
incomplete dichotomies in the permanent dentition (fig. 794). 

_ Permanent Dentition—They simulate most frequently 
maxillary and mandibular incisors, with less frequency the 
premolars and molars, and but rarely the mandibular canines : 
Salter has recorded the only case known! in which the maxillary 
canine was simulated in a manuscript note in the Royal College 


of Surgeons of England. In the maxillary incisor region they 
most frequently simulate the second incisor; in the premolar 
region as many as four supernumerary premolars have been 
found on one side ; in the molar region, though they may exactly 
_ resemble a molar of the normal series, often they are only molari- 
_ form in shape (figs. 795 to 797). 

Supernumerary molariform teeth are commoner in the maxilla 
and are sometimes found symmetrically on the buccal aspect of 
the normal maxillary teeth in the angles between the second and 
third molars. 

(ii) Imperfectly Co-ordinated.—These consist of supernumerary 
teeth unlike any of the normal series; apart from this, the same 
general remarks apply to them as apply to co-ordinated super- 

1 Since the above was written. De Jonge Cohen has described a case of 
symmetrical duplication of the maxillary deciduous and permanent canines in 


the same individual. Proceedings of the Koninklinike Akademie van Weten- 
schappen te Amsterdam, xli, 2. : 
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numerary teeth. They occur in two main varieties : Conical and 
Tuberculated. They are complete unequal dichotomies. 


Fig. 796.—Model showing six premolar teeth on one side ; there are, in addition, 
two other supernumerary teeth. 


Incomplete equal dichotomy 
Incisor Incisor of first incisor 


Canine 


Fie. 797.—Model. A supernumerary incisor is present and the first incisor is 
tending to divide into two teeth. 


Conical Complete Dichotomies. Deciduous Dentition.—Conical 
supernumerary teeth are not so common as those resembling 
teeth of the normal series ; they occur in the incisor regions and 


— 
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may or may not be followed by complete or incomplete dicho- 
tomies in the permanent dentition (fig. 798) 


. 


Fie. 798.—Cone-shaped Supernumerary tooth situated between the maxillary 
. deciduous first incisors. 


Permanent Dentition.—Conical supernumeraries are by far 


the most common type of excess tooth occurring in this dentition ; 
they are found most frequently in the maxillary incisor region, 


Fic. 799.—A _ con- 
ical shaped super- 
numerary tooth 
with two roots. 
(Museum of the 
Victoria Dental 
Hospital.) 


Fie. 800:—Conical-crowned tooth in excess of normal 
number between and labial to the maxillary 
permanent first incisors. (E. S.) 


(From Bennett’s ‘The Science and Practice of 

Dental Surgery ’—Ozford Medical Publications.) 
occasionally in the maxillary molar region and rarely in the 
mandible, and then usually posterior to the canine. They are 
usually asymmetrical, but this is not always so. Their roots 
are usually single, circular on section, straight and rather short, 
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but occasionally they are long and curved (figs. 799 to 803). 
An extra incisor is often associated with cases of cleft palate. 
In cases of cleft palate the usual arrangement from the mid-line 
is: first incisor, cleft, badly formed tooth, canine; the badly 
formed tooth is always immediately adjacent to and anterior to 
the canine and so has been termed the ‘ pre-canine,’ but really 
is homologous with the incisor teeth. — When a supernumerary ~ 


@ ( 


Fic. * 801.—Maxillary molar 
and conical supernumerary 
tooth. 


Fic. 803.—Imperfectly co- 
ordinated complete dicho- 


Fic. 802.—Mandibular canine replaced by tomy in place of mandibular 
three cone-shaped teeth. third molar, conical. (W. 
(Note reference to this figure on p. 751.) Peebles. ) 


tooth is present it is situated on the mesial side of the cleft and 
is often like one of the normal series, 7.e. a maxillary second 
incisor (see figs. 804 and 805). 7 

Tuberculated Complete Dichotomies. Deciduous Dentition.— 
They have not so far been recorded in this dentition. ) 

Permanent Dentition—They occur, not infrequently, in the 
maxillary incisor region and are often symmetrical, their roots 
are usually single, circular on section and longer and stouter 
than are those of conical supernumerary teeth, though they may 
be slightly flattened or curved (fig. 806). hitieds 

Treatment of Co-ordinated and Imperfectly Co-ordinated Complete 
Dichotomies.—When they are unsightly, functionless, or interfere 
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with occlusion or normal masticatory movements they should be 
removed, and this is almost always desirable for the conical and 
tuberculated varieties; frequently it is desirable to remove 


First incisors 


Badly formed 
Gat tooth or pre- 


canine 


| Canine 
Cie lst premolar 
ED 2nd premolar 


cs lst molar 


Fie. 804.—Usual arrangement. 


First incisors 
~~ Supernumerary incisor 
i 


Badly formed tooth 
or pre-canine 


Canine 


lst premolar 


Ge) 2nd premolar 


) Ist molar 


Fia. 805.—Unusual arrangement. 


supernumerary teeth before they erupt as they are liable to cause 
displacement or crowding of the teeth of the normal series, 
particularly in the front of the mouth. Occasionally, when there 
is ample room, a supernumerary tooth like one of the normal 
series is a component part of the dental arch, is in good occlusion 
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and should be left in place ; this occurs most often in the mandi- 


bular incisor region. 


(iii) Partly Unco-ordinated. Some Dilated and some Complex 


Fie. 806. S Sommiepreal ropeealatat supernumerary ee posterior to the 
first incisors. 


Odontomes.—These may arise from complete dichotomies, and 
except for that fact differ in no way from similar abnormalities 


Fic. 807.—Radiogram of a com- 


pound odontome showing the 


odontome in position. 


(A. H. Johnson.) (From Proc. Roy. 
Soc. Med.) 


of tooth germs of the normal | 
series (see p. 726 ef seq.). 

(iv) Unco-ordinated. Complex 
Odontomes.— When these are 
derived from dichotomous pro- 
ductions, except for that fact 
they differ in no way from simi- 
lar abnormalities of tooth germs 
of the normal series (see p. 735 et 
seq.). A complex odontome is 
probably rare as a completely 
dichotomous production. 

Compound Odontomes.—These 
odontomes far more frequently 
concern complete dichotomies 
than they do tooth germs of the 


normal series, and consist essentially of the production of a few 
to. several hundred masses of calcified dental tissue; these 
supernumerary productions may be of all types, from well-co- 
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ordinated to unco-ordinated, but the latter type usually prevails 
(figs. 807 to 809) ; often each of these resembles a small super- 
numerary denticle of irregular shape, but they may consist of 
cementum, dentine, or dentine and enamel separately ; occasion- 


Fig. 808.—Denticles removed from the odontome shown in fig. 807. 
(A. H. Johnson.) (From Proc. Roy. Soc. Med.) 


Fic. 809.—Denticles from three compound odontomes. 
(From Trans. Odonto. Soc.) 


ally these denticles erupt in small groups, when they are classed 
as supernumerary teeth (see fig. 802). Far more often these 
odontomes are first noticed as swellings, sometimes but not 
always cystic. Apparently in some cases the mass is made of 
cystic loculi, each containing one or several denticles, so that it 
3C 
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appears as if a number of small dentigerous cysts composed the 
whole; it is probable that these cysts originate as cysts of 
eruption, and coalesce owing to their crowded proximity. They 
have also been recorded in ungulates (fig. 810). They are first 
noticed in youth or early adult life and give rise to slowly growing 
painless swellings which occasionally suppurate. One or more 
teeth may be absent from the normal series, but this is not 
always so, and occasionally the odontome may interfere with 
the eruption of a tooth of the normal series (see fig. 811); in 


Fic. 810:—Section through the maxilla of a thar, showing compound odontome. 
N, the maxillary division of the fifth nerve. (Bland-Sutton.) 


(From Trans. Odonto. Soc.) 


such cages if the denticles are removed at somewhere near the 
time when the eruption of the obstructed normal tooth is due, 
this tooth may then erupt into its normal position in the arch 
as in the case of dentigerous cysts (see figs. 704 to 710 inclusive), 
but occasionally an orthodontic appliance may be needed to help 
it there as in a case recorded by K. C. Smyth.* 

These odontomes nearly always arise as dichotomies from or 
coincident with the permanent dentition, but Axel ? has recorded 
one in a boy aged four years which contained twenty-four im- 
perfectly co-ordinated denticles and apparently originated from 


1 Proc. Roy. Soc. Med., 1933, xxvi, 1561. 
2 Journ. Amer. Dent, Assoc., 1937, 24, 457. 
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or with the deciduous dentition. Radiograms are an invaluable 
aid to diagnosis. 
Etiology—When a tooth or teeth are absent from the normal 


_ series there can be little doubt that these odontomes are produced 


by unco-ordinated dichotomous growth of the germs which should 
have produced them. It is possible that they may also be pro- 
duced by exuberant growth from the dental lamina giving rise 
to supernumerary denticles. These denticles may or may not 
become involved in cysts which they may give rise to if they are 
unable to erupt. It has been suggested that they may arise 


Fic. 811.—Radiogram of a compound odontome which contained nine denticles 
it is preventing the ee of the maxillary permanent first incisor. 
Male, aet. 11 years. eee . Clapham.) 


from non-union of the fentinlea of a compound tooth, but they 
often exceed these in number. 

Treatment.—They should be removed, but if they hinder the 
eruption of a tooth of the normal series and are treated some time 
near the date of the normal eruption of that tooth, that tooth 
should not be removed, as when the obstruction to its eruption 
is removed it may erupt into its normal position or be helped 
there by an orthodontic appliance. 

Notr.—In order to emphasise the close affinity and occasional 
coincidence of different forms of odontome, let us imagine that 
two or more supernumerary denticles, of normal shape or other- 
wise, develop adjacent to each other: (i) If they erupt they 
are called supernumerary teeth. (ii) If, while unerupted, cystic 
formation takes place over and around them separately, they are 
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called dentigerous cysts. (iii) If the cysts coalesce around them, 
that is called a compound odontome. (iv) If these denticles are 
united, either developmentally or pathologically, that may be 
called a complex odontome. 

: Origin and comparison of all incomplete and complete dicho- 
tomies, including complex and compound odontomes.—See also 
Note on p. 753. There have been many hypotheses put forward 
to account for one or other of the above. Whatever the ex- 

‘planation in any particular case may be, it must depend primarily 
on aberrant growth originating from the epithelial dental for- 
mative organs, such growth being always of an exuberant nature ; 
in the case of extra roots it is also true because their ultimate 
form is outlined primarily by the epithelial sheath of Hertwig. 

Extra cusps, extra: roots, enamel nodules, and dichotomies 
of the whole tooth germ whether complete or incomplete are all 
apt to appear at definite and very constant sites, and in a series 


of specimens could be shown to merge from the first mentioned 


to the last, so that no definite line of demarcation could be drawn 
between each; the fact that these variations are sometimes 
symmetrical assists in upholding this view, because occasionally 
a supernumerary tooth on one side of the mouth is associated with 
extra cusps on the other side. 

All are occasioned by a dichotomy incomplete or complete 
from the epithelial dental formative organs of a tooth of the 
normal series, but in the case of a, separate entity such as a 
supernumerary tooth it may also be an aberrant development 
direct from the dental lamina. Similarly, no hard and fast line 
can be drawn between supernumerary teeth and some compound 
composite odontomes, and the developmental joining of the 
denticles in this latter would make it identical with some forms 
of complex odontome. It is therefore probable that all these 
variations are merely differences in degree of the same thing, 7.¢. 
exuberant growth having origin in the epithelial dental formative 


organs, most often of a tooth of the normal series, but occasionally | 


possibly of the dental lamina. 

Teeth in excess have been explained a8 atavisms or throw- 
backs to ancestors having larger dentitions, but though this may 
be true with regard to the maxillary incisor region it does not 
explain the occurrence of six premolar teeth on one side of the 
maxilla. It has also been said that they occur in the neighbour- 
hood of developmental fissures ; this is sometimes true, but it is 
also true that they are not infrequent elsewhere. 
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Bolk explains extra cusps, incomplete dichotomies of the 
whole tooth germ, and complex teeth as being caused by 
coalescence of a tooth germ of the normal series with another 
of an ancestral dentition, and Kukenthal thought that complex 
teeth were derived in this manner. On the other hand, Marett 
Tims believed that complex teeth were caused by coalescence of 
adjacent tooth germs of the same dentition brought about by 
shortening of the jaws. Tomes showed that the coalescence of 
rudimentary tooth germs might form a continuous sheathing 
mass of dental tissues, exemplifying this in the lizard Sphenodon. 
It is possible that some of these variations may be of the nature 
of evolutionary throw-forwards,! and one may conclude the 
- causal origin of these variations is uncertain and may not be 
the same in all cases. 


(C) CONNECTIVE TISSUE PRODUCTIONS. 


(1) Fibrous ‘Odontomes.’—These are swellings caused by 
hyperplasia of the fibrous connective tissue of the tooth follicle 


Fie. 812.—Portion of the skull of a dasyure, showing a fibrous ‘odontome’ in 
section. The tumour was intimately connected with a molar tooth. 
(Bland-Sutton.) (From Trans. Odonto. Soc.) 


which is much increased in amount and arranged concentrically 
around a tooth or in association with it ; occasionally ossification 
may occur in the connective tissue. They have occurred in ungu- 
lates, carnivores, and marsupials as well as man, and are said to 
occur only in rickety subjects ; unless therefore some can be shown 
to originate as neoplasms of the tooth follicle none should be 
classed as odontomes. It may be difficult to differentiate between 
the hyperplasic connective tissue of these ‘ odontomes ’ and that 
of endosteal fibromata or neuro-fibromata (figs. 812 and 813). 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), 1922, xv, 72. (E. 8S.) 
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Etiology.—Rickets, in so far as is known. 
Treatment.—If they give rise to untoward signs or symptoms 
they should be removed. — 

(2) Cementomata.—These are 
swellings composed entirely of 
cementum and usually occur at- 
tached to the roots of teeth ; one 
variety appears to be commoner 
in ungulates (horses) than in man 
(fig. 814). 


the nature of true neoplasms, 


: them is described as being non- 
Fic. 813. (From Trans. Odonto. Soc.) laminated and very vascular, but 

though they are firmly attached 
to teeth it is by no means certain that the tissue composing them 
is cementum. The structure of bone may on occasion be so 
similar to that of cementum that it is sometimes difficult if not 


Fia. 814.—Cementome. 


; Fie. 815.—Odontome com- 
a Forges Cates posed of tissue resembling 
cancellous bone. (J. H. 
Mummery and A. T. 
Pitts.) (From Brit. Dent. 
Journ.) 


impossible to differentiate between them, and it is extremely 
likely that many of these odontomes are of the nature of bone 
rather than cementum (figs. 815 to 820). They may arise through 
calcification taking place in a fibrous odontome. Their surface 
is usually rough and covered with numerous small nodules. 
Others, and these are by far the commoner, are inflammatory 
in origin (see Chapter XV), and range from the very common 


Some of them appear to be of - 


and in these the tissue composing . 
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result of a chronic periodontitis of low intensity to a lobulated 
mass of cementum of some size ; occasionally two or more teeth 
‘may be joined together by this means, pathological union 


Fie. 816.—Section through the pulp chamber of part of fig. 815 ; (a) degenerated 
pulp tissue ; (b) bony tissue-at base of the pulp chamber continuous with 
the pulp ; (c) cancellous bone of odontome, 


(J. H. Mummery and A. T. Pitts.) (From Brit. Dent. J ourn.) 


MiGs sli: Fic. 818. 


Odontome composed of tissue resembling bone rather than cementum. 
(From Wedl’s ‘ Atlas of Pathology of the Teeth.’) 


being produced in this manner; pathological union is so 
far unknown between deciduous teeth, the reason being the 
relatively brief period for which they are present in the mouth 
and the fact that their roots become absorbed and disappear. 
Sometimes, again, when a tooth such as the maxillary third molar 
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is misplaced, or lack of bony growth does not allow it to rotate 
into its normal position, it may in its growth and efforts to erupt 
engage with the roots of the second molar, and the resistance to 


Fie. 819.—Section of specimen in figs. 817 and 818. 
(From Wedl’s ‘ Atlas of Pathology of the Teeth.’) 


Fic. 820.—Odontome covering the crown of a mandibular molar (half the 
odontome has been removed to show its relation to the tooth). Structurally 
it was composed of cancellous bone. (D.P.Gabell.) _ 


its eruption result in excess production of cementum, so that they 
become joined by this tissue (fig. 821); occasionally this occurs 
symmetrically as in fig. 822, and very rarely there may be so 
little room that neither the second nor third molars have room 
to come into alignment and erupt, and they all become joined in 
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positions comparable to those which they occupy during develop- 
ment (fig. 823). Similarly, excess production of cement is often 
found on the roots of unerupted misplaced teeth such as maxillary 
canines, being probably produced by the irritation occasioned by 
the resistance to the physiological efforts to erupt. The masses 
of calcified tissue produced under these latter conditions are true 


Fie. 822. — Symmetrical 
pathological union of 
maxillary second and 
third molars. (J.Noriskin. ) 


Fig. 823.—Pathological union of 
maxillary right permanent 
first, second and third molars ; 
only the first had erupted, 
insufficient room (growth) pre- 
venting the others, so that the 
roots became joined by cemen- 
tal hyperplasia. (A. C. King.) 


cementum, laminated, non-vascular, showing a variable number 
of lacune and canaliculi and not in continuity with bone. 

They give rise to no signs or symptoms save such as may be 
occasioned by increase in size, pressure on neighbouring parts, 
and infection. 

Treatment.—If they occasion untoward signs or symptoms or 
maintain infection they should be removed. 

Malignant Odontomes.—No certain case of a malignant 
odontome is known, though several cases ! go far to suggest that 
they probably have occurred of a sarcomatous nature (figs. 824 

1 See ‘ Report on Odontomes,’ 1914. 
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and 825). It is probable that some cases described in the past 
as being spheroidal or columnar celled carcinomata were really 
tumours of the same nature as the multilocular cyst. It is quite 
possible that true carcinomata might have origin from any of 
the remnants of the epithelial dental formative organs, but it has 
not yet been proved. Cells containing melanin have been found 
in a developing complex odontome, and though this is suggestive 
of possible malignancy the particular case in which it occurred 
was not of that nature. 

Teratomata.—There is the probability that some odontomes, 


Fie. 824.—(Low power.) Composite embryoplastic odontome showing strands 
of enamel epithelium lying in a sarcomatous ground substance. The 
strands enclose small cysts and areas of stroma. (Eve's case.) 


notably of the complex and compound composite types, and some 
cases of multiple supernumerary teeth may be of the nature of 


teratomata and consist of partial reduplication of parts ; such a: 


case is one recorded by J. H. Gibbs.1_ In this, a child aged two 
years and nine months presented a swelling on the right side of 


the mandible. All the deciduous teeth were fully erupted :. 


projecting through the gum below the level of the deciduous 

canine was a tooth composed of the geminated crowns of a 

deciduous second incisor and canine. The swelling was opened 

and six other teeth found (see figs. 826 and 827). These teeth 

proved to be four deciduous molars and two permanent molars, 
_1 Trans. 17th Int. Med. Cong. (Stomat. Sect.), London, 1913, 19. 
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Fic. 825.—Part of section shown in fig. 824, but under a higher objective. The 
figure shows a rounded strand of enamel epithelium, lined externally with 
columnar cells. The intermediate layer exhibits a reticulum (a). At its 
centre the strand is penetrated by a round area of stroma (6). 


three of which (two deciduous molars and one permanent molar) 
belonged morphologically to the opposite side. In this case not 


Fia. 826.—Top row—in use ; middle row—geminated second incisor and canine, 
two deciduous molars and permanent molar; bottom row—two deciduous 
molars and permanent molar morphologically belonging to left side. (From 
Trans. 17th Int. Med. Congress (Stomat. Sect.), London, 1913, 19.) 
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only teeth but also part of the alveolar portion of the mandible 
was apparently reduplicated. | 


Fic. 827.—Drawing of the tumour made after the operation to show the 
relative position of the parts. (From Trans. 17th Int. Med. Congress 
(Stomat. Sect.), London, 1913, 19.) 


Fie. 828.—Radiogram showing two partly formed molars in an ovarian 
teratoma. (E. S.) 
Apart from the jaw, teratomata containing teeth occur in 
ovarian teratomata (fig. 828) and very rarely in pituitary, testicular 
and pineal teratomata. | 


a] 


CHAPTER XXIII 
The Treatment of Dental Disease in Children. 


In connection with the treatment of dental disease in children 
there are a few points which may conveniently be considered 
under a separate heading. No part of the work of the dental 
surgeon requires more tact than the treatment of children. Some 
possess the gift of readily winning the confidence of the young, 
but this power is not given to all. The operator must constantly 
bear in mind that he is dealing with children, and that they are 
interested only in simple topics. Every effort should be made to 
attract their attention and to avoid giving them pain; but if 
pain is unavoidable, in no circumstances should they be misled 
or deceived. 

Too great a stress cannot be laid upon the importance of 
regular and thorough attention to the teeth of children. Dental 
supervision should commence as soon as the deciduous dentition 
is complete, and the child should be brought to the dental 
surgeon at least three times a year for examination. Cavities can 
then be filled while quite small, with the results that the teeth 
are more easily saved and the operation is rendered practically 
painless—a point of no small importance in dealing with children. 

Fortunately the teeth of children up to the age of tep or eleven 
years are nothing like so sensitive as are those of adults. Children 
under six years of age only rarely complain of pain from caries 
of the deciduous teeth even when the pulp is exposed ; ‘ tooth- 
ache’ in their case almost invariably indicates suppuration, 
usually an alveolar abscess. 

In treatment of dental disease in children the importance of 
rendering the mouth functional must be clearly kept in mind. If 
the mouth is rendered functional it will be kept clean by natural 
means. The chief causes of a functionless mouth in children 
are :— | 

(a) Mouth-breathing. 
(b) Dental Caries. 
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(a) Mouth-breathing arising from nasal obstruction produces 
a persistent gingivitis of the gum in the front of the mouth, and 
predisposes the teeth to caries and parodontal disease, especially 
the incisor teeth. Mouth-breathing is often overlooked, more 
particularly in children who suffer from intermittent nasal 
obstruction. The sign of nasal obstruction which may be regarded 
as diagnostic consists in a marginal gingivitis limited to the incisor 
teeth, the gums at the back of the mouth being healthy. : 

Too much importance cannot be attached to the proper per- 
formance of nasal breathing, and, if there is sufficient naso- 
pharyngeal trouble present to cause even intermittent mouth- 
breathing, the trouble must be removed. Unless a child regularly 
breathes through the nose it cannot have a healthy mouth. 

Nasal breathing is not necessarily re-established by the 
removal of nasal obstruction, and it may be necessary for an 
oral screen to be worn at night for some time till natural nasal 
functioning is fully established. Once the habit of mouth- 
breathing has been acquired, even though nasal obstruction be 
removed and correct breathing is performed by day, there is 
frequently a reversion to the bad habit during sleep throughout 
the remainder of life, with an accompanying and progressive 
anterior gingivitis ‘(see pp. 253 and 507). 

(b) Caries of the Teeth.—It is a matter of common experience 
that children with carious teeth ‘ bolt their food,’ thus suspend- 
ing the function of mastication. Unless mastication is properly 
performed the mouth cannot be kept healthy. It is essential, there- 
fore, that children’s teeth should be rendered capable of perform- 
ing their function without the least discomfort. 

Small.cavities, whether in the crown or approximal surfaces, 
should be filled with amalgam, and special care should be taken 
to restore the contour of the tooth. Approximal cavities, when 
they have been opened up and the caries removed, are usually 
cup-shaped, and the retentive shaping must therefore be carried 
out by grooving. If the tooth is sensitive, it is sometimes 
judicious to bring the filling of amalgam against the approximal 
tooth. With children it is sometimes impossible to remove all 
. the carious dentine from the deeper parts of the cavity, and 
in such cases the surface of the dentine should be covered with 
a little powdered nitrate of silver before the filling is inserted. 

If the pulp of a tooth is exposed, the better line of treatment, 
in the majority of cases, is to remove the tooth. This practice 
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may not coincide with that of some practitioners, but the im- 
possibility of satisfactorily treating pulp chambers in children, 
and the fact that suppuration frequently occurs after treatment, 
inclines one to the opinion that, by extraction, the mouth is 
more likely to be rendered functional. The only instances where 
conservative treatment is indicated are cases of deciduous second 
molars in children under the age of six years—that is, where the 
permanent first molars have not erupted ; but even in these cases 
the teeth should be carefully watched, and, if periodontitis 
appears, they should be removed. 

If it be decided to retain the tooth, the pulp should be 
removed from the coronal portion of the pulp cavity, and, if 
possible, from the root canals. Sterilisation should then be 
carried out and the pulp chamber filled with an antiseptic. No 
attempt should be made to fill the canals, the cavity in the tooth 
being completed with amalgam. 

In a child a tooth with a septic pulp chamber often causes 
no objective symptoms, but yet is the seat of a slight chronic 
periodontitis ; moreover, the constant absorption of the septic 
matter from the pulp chamber is liable to cause chronic 
lymphadenitis. . 

The cases, however, which demand most serious consideration 
are those where the majority of the deciduous molars are carious 
and absolutely unsavable and the child suffers from the effects of 
toxic poisoning. If the permanent first molars are in position, 
the best treatment seems to be to remove all the deciduous 
molars with exposed or dead pulps. This treatment at once 
removes all sources of sepsis—a point of the greatest importance. 

An objection has been raised that this method of treatment 
robs the child of masticating power. The answer to this objection 
is that such teeth are usually tender and avoided in the process 
of mastication, and that where many carious teeth are present 
the child ‘ bolts’ its food instead of masticating it. In many 
such cases the lack of function of the permanent first molars 
can be easily demonstrated by the amount of debris which is 
present around these teeth. The removal of the carious de- 
ciduous teeth allows mastication to be efficiently performed 
and the masticating power is increased rather than diminished. 
Another argument advanced against this treatment is that the 
removal of the deciduous molars allows the permanent first 
molars to come forward and so cause, in the future, crowding of 
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the anterior teeth. With regard to this argument, it may be 
pointed out that such travelling forward of the permanent teeth 
occurs mainly in mouths in which the growth of the jaws is 
hindered by want of function arising from insufficient mastication 
or from lack of nasal breathing. From observation—but the 
point is one on which final judgment is reserved—one is inclined 
to think that if by removing the deciduous molars the permanent 
first molars can be rendered functional, the growth of the jaw 
will be stimulated, and room will be made for the development 
of the second and third molars.. With no forward pressure from 
the second and third molars, and with the first molars occluding 
correctly, there will be little, if any, forward movement. But, 
granting that the suggested treatment by extraction does cause 
a forward movement and subsequent crowding, the removal of 
four premolars will readily alleviate the condition, or, should 
circumstances make it seem desirable, a plate may be inserted 
to keep back the permanent first molars, but dentures or any 
other mechanical means should be avoided if possible, as such 
means can but interfere with the physiological uses of the tongue 
and teeth. A decision has to be made between the disadvantage 
arising from the possible loss of four teeth, on the one hand, and 
the constant presence of oral sepsis and all the sequelz on the 
other. In our opinion the risk of sepsis is by far the greater evil. 
Still further, it must always be remembered that even if the 
deciduous molars are retained with the object of preventing 
a forward movement of the molars, it is quite possible that 
the removal of teeth to prevent crowding would be necessary, 
as in mouths such as those in question some interference with 
the development of the jaws would probably have taken place. 

Cases are frequently seen in which caries has progressed 
rapidly in the permanent first molars to the extent of involving 
the pulp cavities before the formation of the roots is complete. 
Such teeth should be removed as they cannot be satisfactorily 
treated by conservative operations and, if left untreated, they 
become the foci of infection. . ; | 

Accounts of a few cases will serve to illustrate the value of 
this method of treatment where a child is suffering from dental 
sepsis. 

A girl, aged four years six months, when first seen was suffer- 
ing from gastro-intestinal irritation. The teeth removed were : 
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until the 6 | 6 erupted. The gastro-intestinal trouble cleared 


up and within four months the child increased in weight from 
2 st. 4 lb. to 2 st. 8 lb. The normal weight should have been 
about 2 st. 8 lb., and the normal increase in four months about 
14 lb. 

The following case also illustrates the marked improvement in 
weight which follows the removal of septic teeth: A boy, aged 
six years six months, was suffering from marked oral sepsis, 
enlarged glands in the neck, and gastro-intestinal irritation. He 
was weak and debilitated in appearance. He weighed 2 st. 12 lb. 
The following teeth were removed: -{7;2+}-4;. The perma- 
nent first molars had just pierced the gum, and the e | e, the 
pulps of which were not exposed or septic, were retained until the 
6 | 6 had completely erupted. He was seen again seven weeks 
later, when his weight was 3 st. 34 lb., or a gain of 54 Ib. in 
about seven weeks, the glands of the neck were considerably 
smaller, and his appetite and general health had increasingly 
improved. 

A boy, aged seven years four months, stated always to have 
indigestion. The following teeth were removed: (2¢¢1¢20, 
His weight was 3 st. 24 lb. Two months later his weight had 
increased by 23 lb. to 3 st. 5 lb., and all symptoms of gastro- 
intestinal trouble had ceased. The average weight of a boy of 
this age would be about 3 st. 94 lb., and the normal increase in 
two months would be only a little under 1 lb. 

Increase in weight after extraction does not always occur, | 
and in a few cases there is a slight reduction in weight, but this 
is frequently traceable to the presence of sepsis in other parts— 
for example, in the tonsils or the naso-pharynx, as shown by the 
following case :— 

A child, aged seven years six months, suffering from defective 
téeth, tonsils, and adenoids, was seen on February 23, when the 
following teeth were removed: ¢°¢*/*%** The tonsils and 


adenoids were removed on May 3. The child’s weights are 


given below : 


st lb. OZ 
February 23 ... asetalO 8 
March ue os) fai ny een eee re Pe 
May VA ae eh? iP ‘ae eas 9 12 
July 4 | eee ae Aa an ahs): 10 12 
October 15... 4 - 0 6 


In this case the improvement in weight and general health 
3D 
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did not follow extraction until other sources of sepsis had been 
removed. | 

The cases quoted afford sufficient evidence that the loss of 
masticating power does not interfere with the general health of 


a child, but increases its power of metabolism by removing a | 


source of toxemia. 

‘The effect of early removal of the teeth on the dental arches is 
shown in the three following cases :— 

In the case shown in fig. 829 the deciduous molars were 
removed at the age of eight. The eruption of the premolars 
caused a slightly crowded condition, which was remedied by the 
extraction of the second premolars. There is here no evidence 
that a crowded arrangement of the teeth would have been 


Fic. 829.—From Royal Dental Hospital Reports. 


avoided by the retention of the deciduous molars; a line of 
treatment which produced a clean mouth for four years with, 


admittedly, some risk of crowding, which is not, however, difficult - 


to remedy, seems strongly to recommend itself as against a septic 
mouth and possibly the avoidance of crowding. 

An example of a case in which the permanent first molars and 
the deciduous molars were removed at the age of nine years is 
shown in fig. 830. eo 

Occasionally, extraction on these lines does not produce the 
desired results, but the failures are often to be traced to assym- 
metrical extraction rather than to the particular line of treatment. 

Where the deciduous teeth are decaying on all surfaces—a 
condition not infrequently arising from over-indulgence in sweets, 
or the constant presence of fermentable carbohydrate on the 
surface of the teeth—a considerable improvement can be effected 
by careful regulation of the diet and regular cleansing of the teeth, 
combined with local treatment. For local treatment no drug is 
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more efficacious than nitrate of silver, which should be applied to 
all the carious surfaces of the teeth after the removal of superficial 
caries. A small portion should be melted on the end of a silver 
probe so as to form a small bead which can be applied at 
any point with accuracy and safety. About four applications 
should be made at intervals of about a week, and afterwards at 


Fic. 830.—From Royal Denial Hospital Reports. 


regular intervals of three months. A solution of sodium chloride 
should be applied to neutralise the silver nitrate remaining 
superficially on the teeth before the child is allowed to close its 
mouth, or the caustic effect of the silver salt may occur by con- 
tact on the tongue or cheeks. The use of carborundum stones 
on a dental engine to remove any sharp edges of carious teeth 
and render extensive cavities as self-cleansing and non-retentive 
as possible, is a great advantage when using silver nitrate for 
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extensive caries ; the pulps of the deciduous teeth are not usually 
very sensitive, end the function of teeth so treated is usually 
rapidly restored in addition to the spontaneous arrest of caries 
being either aided or established, in which case the live pulps of 
these teeth, which otherwise would shortly have become 
exposed, efficiently protect themselves by the formation of 
secondary dentine. Twice a day, morning and evening, an 
alkaline mouth-wash should be used after brushing the teeth. 
. If these directions are carried out, the teeth can often be retained 
for the normal period. On no account should nitrate of silver 
be held between the blades of conveying forceps, as it may slip 
from them and pass either into the larynx (as is known to have 
happened in one case), or into the stomach. If nitrate of silver 
passes into the larynx, inversion might be tried, but skilled 
surgical aid should immediately be sought ; if it passes into the 
stomach, a plentiful supply of common salt should be given in 
order to create a chemical reaction leading to the formation of 
the insoluble and inert chloride of silver. 

The practitioner should impress on parents the importance 
of keeping the permanent first molars scrupulously clean during 
eruption, and explain to them that these teeth form the vanguard 
of the second dentition, and that during their period of eruption 
the destructive agents are most active, the loose flap of gum 
overlying the crown acting as a food-trap. 

If the permanent first molar shows signs of caries in the fissures 
on the occluding surface, the fissures should at once be cut out 
and filled with amalgam. 

The removal of the deciduous teeth by extraction is ; dealt with 
in Chapter XX VII. 


CHAPTER XXIV 
Odontalgia and Neuralgia. 


PAIN arising in connection with disease of the teeth is usually 
designated by the term ‘ Odontalgia.’ 

Pain from visceral disease may be :— 

(1) Local, 7.e. located in the part diseased. 

(2) Referred to the terminations of some nerve trunk impli- 
cated in the disease ; or 

(3) ‘ Painful impressions may be conducted up the sensory 
fibres of the sympathetic into the central nervous system, and 
then referred to the peripheral distribution on the surface of the 
body of these nerve fibres poe enter the same segment. This is 
true visceral reflected pain ’ (Head). 

Pain from a tooth, therefore, may be localised to the tooth, 
referred to another part—for example, the temporal region—or 
associated with a painful area in the skin. It would seem, how- 
ever, better to restrict the term ‘ odontalgia’ to pain definitely 
referred to a tooth or teeth and to consider all cases in which the 
pain is referred to other parts as referred pain. 


(A) ODONTALGIA. 


Odontalgia may be divided into: 

(i) Local. 

(ii) Referred. 

By ‘ local odontalgia ’ is meant pain in or around teeth which 
are themselves the cause of the trouble ; by ‘ referred odontalgia ’ 
is connoted pain in a tooth which is not in itself the seat of the 
cause. 


(I) LOCAL ODONTALGIA. 


Nearly all morbid conditions of the teeth may be cited as 
causes of local odontalgia. For convenience they will be grouped 
under :— 
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(a) Morbid conditions of the periodontal membrane and 

parodontal tissues. 

(b) Morbid conditions of the pulp. 

The principal affections under the first head are acute and 
chronic periodontitis, parodontal disease and their sequel, and 
under the second, acute and chronic inflammation of the pulp. 

Local odontalgia may be acute or chronic, and for practical 
purposes the source of the pain may be ere as either the 
pulp or the periodontal membrane. 

(1) Acute local odontalgia is generally fed either to acute 
inflammation of the pulp or to acute periodontitis. Jf due to 
inflammation of the pulp, the pain will be of a sharp, shooting, 
throbbing character, more severe at night when the patient 
assumes the horizontal position and is falling off to sleep than at 
other times. Paroxysms of pain will also be caused by alterna- 
tions of temperature. A small pledget of cotton-wool placed in 
the cavity and gently pressed upon with a blunt instrument will 
generally produce pain, as in this form of odontalgia the pulp is 
usually exposed. In a few cases the application of cold brings 
relief, while heat intensifies the pain. A condition of this 
character points to a suppurating inflammation of the pulp, the 
cold constricting the arteries and so reducing the local tension, 
the heat dilating the vessels and therefore increasing the local 
tension. A sharp, shooting pain, associated with marked 
tenderness of the tooth to pressure, usually implies tension 
extending from the pulp chamber via the apical foramina. 

If periodontal or parodontal inflammation is the cause, the pain 
will be of a dull, gnawing, constant character. Percussion of the 
tooth with an instrument will generally cause pain. (Where pain 
arises in connection with the pulp, percussion does not as a rule 
cause pain.) Pressure with the finger upon the crown of the tooth 
will also produce pain, and the alveolar process is usually tender. 
A pledget of cotton-wool introduced into the cavity, if one exists, 
will not give rise to any pain except that which is caused by the 
pressure transmitted to the periodontal membrane. Alternation 
of temperature from hot and cold fluids may affect the pain, but 
not to the same extent as in inflammation of the pulp. By 
limiting the heat or cold to the tooth, the source of pain can be 
easily diagnosed. With periodontitis or parodontal disease pain 
will not be felt. 

The treatment of acute local odontalgia depends upon the cause. 
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The remedy for each morbid condition has already been dealt 


with in previous chapters. Temporary relief of the pain in cases 


of pulp trouble may be obtained by applying to the cavity, on 
a piece of cotton-wool, some sedative, such as oil of cloves, oil of 
peppermint, or carbolic acid, and covering over the drug with 
some loose dressing, such as cotton-wool dipped in gum sandarac 
or calxine. Periodontal and parodontal pain can generally be 
relieved by the application of tincture of iodine, to which some 


tincture of aconite may be added, or by the local use of an ad- 


herent capsicum plaster. When the pain is due to tension in the 
pulp cavity from a putrescent pulp, relief can be obtained by 
opening the pulp chamber and so giving exit to its contents. 

(2) Chronic Local Odontalgia.—The causes, like those of the 


- acute form, may either be connected with the pulp or with the 
periodontal membrane. The symptoms arising from the pulp will 


be pain at irregular intervals, but less intense than in the acute 
form, and a tendency for the pain to wander and follow the 
course of the nerve. 

Alternations of temperature, or the application of irritant 
food substances, such as sweets, sours, etc., generally produce a 
paroxysm of pain which may pass away at once or continue for 


_. some time. When the odontalgia arises from the periodontal 
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membrane or parodontal tissues, the patient will complain of a 
grumbling sensation in the tooth and tenderness on pressure. The 
gum over the alveolar process will be slightly swollen, congested, 
and tender to pressure. The pain is usually constant, not 
paroxysmal, like the pain arising from an inflamed pulp, but it 
may be affected by alternations of temperature. A frequent cause 
of local odontalgia, and one that is often overlooked, is absorption 
of the septa between the teeth in parodontal disease. Food collects 
in the space formed, and pain results owing to pulp irritation via . 
the cemental tissue or by infection via the periodontal membrane. 

The treatment, as in the acute form, depends upon the cause. 


(II) REFERRED ODONTALGIA. 


Referred odontalgia may arise from many causes.. 

Any conditions which give rise to irritation of the terminal 
portions of.the fifth nerve and its connections may cause reflex 
odontalgia, and by far the commonest condition which comes 
under this heading is that which is dental in origin—i.e. where the 


- 
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cause lies in a tooth which is not in itself the seat of pain. Such 
cases are of frequent occurrence. A patient complains of pain, 
say, in a mandibular molar, which, on examination, is found to 
be free from disease, the cause eventually being discovered in, 
perhaps, a maxillary tooth. This condition, generally called 
‘referred toothache,’ is at times so pronounced that manipu- 
lation of the offending tooth will cause paroxysms of pain in 
the sound tooth, and in one case within recollection the appli- 
~ cation of arsenic to the pulp caused pain in the sound tooth 
during the process of devitalisation. Pain may be referred from 
maxillary to a mandibular tooth, or the reverse ; it may also be 
referred from one tooth to another on the same side of the same 
jaw. Perhaps the most common and most instructive example 
of referred pain is that of a mandibular third molar causing 
symptoms in a mandibular premolar. Pain is never referred 
across the median line of the mouth. Morbid conditions of the 
periosteum of the jaws, and ulcerations of the mucous membrane, 
etc., may act as causes of odontalgia, and likewise operations 
upon or morbid conditions of the eye and nose. Cases supporting 
the latter statement are quoted by Galezowski and Macnaughton- 
Jones. 

Toothache is frequently met path in patients with uterine 
troubles ; in those with disorders of the alimentary tract, and in 
those who are the subjects of malaria, gout, rheumatism, and 
syphilis. The probable explanation is that the blood is charged 
with toxic matter, and slight lesions of the teeth cause pain 
which would not be felt under ordinary conditions ; the altered 
nervous state may also be an important factor. 

The diagnosis of referred odontalgia cannot always be readily 
arrived at. If no local cause can be found for pain which 1s 
referred by a patient to a tooth or teeth, a systematic examination 
of all the teeth must be carried out. As this examination is prac- 
tically identical with the method to be pursued for investigating 
cases of neuralgia, it will be considered under that heading. 


(B) NEURALGIA.’ 


Neuralgia is a term used to denote pain in the course of a 
nerve or within the area of its distribution. It is thus a some- 


1 For the revision of the description of the different clinical types of 
neuralgia the authors are indebted to W. Russell Brain. 
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what vague term and does not connote any pathological con- 
dition. Since pain referred by the patient to the teeth is not | 
necessarily the result of dental disease, and, on the other hand, 
pain originating in the teeth may be referred to other parts of 
the head, the diagnosis of facial neuralgia is clearly of great 
importance in dentistry. 

Facial neuralgia may be classified as follows :— 


(1) Trigeminal neuralgia (Tic douloureux). 

(2) Neuralgia due to lesion of the trigeminal nerve and its 
branches. 

(3) Neuralgia due to lesions of the central connections of the 
trigeminal nerve within the brain stem. 

(4) Pain referred to the face and scalp from lesions of viscera 
including the teeth. 

(5) Facial neuralgia of psychological origin. 


(1) Trigeminal Neuralgia.—Trigeminal neuralgia, or tic 
douloureux, is characterised by brief but intensely severe 
paroxysms of pain referred to one or more divisions of the 
trigeminal nerve. The cause of the disorder is obscure and no 
pathological changes have been identified in the trigeminal nerve. 
It most frequently attacks the middle-aged and elderly, and 
women are its victims more often than men. It is occasionally 
hereditary. It seems probable that dental sepsis may be a 
causative factor, but it is clearly not the only factor or trigeminal 
neuralgia would be much commoner than it is, and when once 
the disorder is established treatment of dental sepsis has no | 
effect upon its course. 

The paroxysms of pain begin in the second and third divisions 
of the trigeminal nerve with about equal frequency. In the 
course of time they tend to spread from one to the other and 
ultimately also to the first division. Characteristically they are 
brought on by talking, eating, a draught of cold air, and even 
washing the face. The pain frequently radiates into the upper 
or lower jaw and into the tongue. During the attacks, which 
last about half a minute, the face is often drawn up by a muscular 
spasm—hence the term ‘tic douloureux.’ The patient remains 
motionless, lacrimation is common, and salivation and sweating 
may occur. During the early stages remissions lasting weeks or 
months are not infrequent ; later the attacks occur in some cases 
many times a day. 
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According to Wilfred Harris, it is commoner on the right 
side in the proportion of 3 to 2, and in females in the same or 
slightly higher ratio. When it occurs bilaterally the female is 
doubly prone to the disease. 

Its incidence is very much higher in the United States than 
in Great Britain. 

Dental treatment must be determined by the condition of 
the teeth, but, as already stated, it will not affect the course of 
the neuralgia. The only effective treatment for this is to 
interrupt the fibres of the trigeminal nerve either by injection of 


alcohol into the nerve trunks or Gasserian ganglion, or by sur- 


gical division of the sensory root. 

(2) Facial Neuralgia due to Lesions of the Trigeminal Nerve 
and its Branches.—The trigeminal nerve is exposed to damage 
at various points. Both the supraorbital and the _ infra- 
orbital nerves may be damaged in the course of fractures of the 
skull, and the infraorbital nerve is also exposed to infection from 
the maxillary antrum. Within the skull the Gasserian ganglion 
may be the site of inflammation in herpes zoster, which, during 
the acute stage, causes. a vesicular eruption over the face and 
may be followed by intractable neuralgia. Within the skull also 
the nerve may be compressed by a tumour or involved in 
meningeal inflammation in syphilis. 

Neuralgia due to organic disease of the trigeminal nerve is 
usually characterised by a more or Jess continuous background 
_ of pain with more severe paroxysms which last much longer 


than those of tic douloureux. Moreover there is likely to be 


some change in the sensibility of the skin, either in the direction 
of hypersensitiveness or relative anesthesia. Damage to the 
motor root of the trigeminal nerve will cause wasting of the 
muscles of mastication and deviation of the jaw to the affected 
side on opening the mouth. 

(8) Facial Neuralgia due to Lesions of the Central Connections 
of the Trigeminal Nerve within the Brain Stem.—Very severe pain 
may be referred to the face as a result of lesions which irritate 
the pain fibres derived from the trigeminal nerve after they have 
entered the brain stem. Fortunately such conditions are rare, 
but for this reason they are apt to be wrongly diagnosed. 
Syringobulbia, tumours of the medulla, vascular lesions secondary 
to arteriosclerosis and disseminated sclerosis are the principal 


1 Brit.’ Med. Journ., 1935, ii, 592. 
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causes. In such cases again there will usually be an impairment 
of sensibility, especially to pain, heat and cold, over some part of 
the skin of the face. 

(4) Pain referred to the Face.—Numerous workers, especially 
Head, have demonstrated that disease of a viscus may give rise 
to pain which is located-on the surface of the body at a point 
remote from the diseased viscus, and may be associated with 
hypersensitiveness of the skin of this area to the prick or sgt 
of a pin. This phenomenon is known as ‘referred pain’ and 
seems likely to be illuminated by the recent work of Lewis on 
what he has termed the ‘ Nocifensor System’ of nerves. Lewis 
has demonstrated that a lesion of the skin often evokes by means 
of an axon reflex the liberation into surrounding areas of skin of 
a substance which is capable of stimulating the ends of the pain 
fibres. = 

Head showed that lesions of the teeth were capable of causing 
pain which was referred to regions of the face and scalp, and 
that to some extent there was a correlation between individual 
teeth and the sites into which pain from them was referred. 

The exact relation of each tooth to the segmental areas seems - 
to vary. The following table is given as approximate :— 


MAXILLA. ) MANDIBULAR. 
Incisors ee ... Fronto-nasal. Incisors Nag ... Mental. 
Canine de ... Naso-labial. Canine ae ae i 
Premolar I. ... Ms F 4 Premolar I. a Bs 
ess are “4 Lemporal or - |; ap eat EL. ... Doubtful. 
maxillary. | , 

Molar I. beet ... Maxillary. Pi Molar’ I=? i. ... Hyoid. 

2 Ee te oe .-- Mandibular. | Sh ees te . 

ee i Sc 23 “ . EL ae vet ... Superior laryn- 


geal or hyoid. 


The diagrams (fig. 831) show these areas, and the maximal 
points of these areas. 

An unerupted mandibular third molar may cause pain which 
is-referred not only to the side of the neck, but over the shoulder 
and greater part of the upper limb. 

As Head showed, not only the teeth, but the nasal sinuses, 
the eye, the tongue and the tonsil may also cause pain which is 
referred to the head, and the same is true of remote viscera, such 
as the heart and lungs, and even those within the abdominal 
cavity. Disease of the apex of the lung may cause severe 
neuralgic pain which is referred to the mandible on the same side 
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and has in some cases led to extraction of teeth because the true 
origin of the pain was not recognised. | 

(5) Facial Pain of Psychological Origin.—There is an im- 
portant group of patients, mostly female, who complain of 
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Fic. 831. (From Allbutt’s ‘System of Medicine.’) 


agonising pain referred to the face or jaw for which no organic 
basis can be found. Not uncommonly the start of such a 
pain is said to have been extraction of a tooth. Sometimes 


further teeth 


have been extracted in the effort to abolish it, 


without success. The patient complains that no analgesic drug — 
will relieve the pain, and her emotional attitude to it will often 
provide a useful clue as to its nature. Pain in these cases is a 
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‘hysterical symptom and can only be satisfactorily treated by 
‘psychological methods. 

Diagnosis.—The diagnosis of the cause of facial neuralgia is 
important, because the treatment must depend on the cause, and 
all cases which come under notice should be subjected to a 
systematic examination. The patient should be questioned as to 
the character of the pain, in order to discover whether the pain 
arises from the pulp or from the periosteum. It is also important 
to ascertain if the pain is periodic, while at the same time the 
knowledge of its situation is useful in assisting to localise the 
position of the tooth should the neuralgia be of dental origin. 
Thus, pain in the infraorbital region points to maxillary teeth ; 
pain in the ear, shooting down the shoulder, points to mandibular 
teeth ; while pain over the parietal eminence indicates trouble 
from either. maxillary or mandibular teeth. Next, the teeth 
must be examined for carious cavities, and, should any be found, 
a search should be instituted to discover if any chronically 
inflamed pulps exist. This examination should be carried out 
with a mirror and probe, care being taken to look for approximal 
cavities near the gum margin. After this, parodontal causes 
should be excluded by pressing and tapping the teeth and care- 
fully examining the ‘ pockets’ around the teeth. Irritability of 
the pulp through pathological changes must next be eliminated 
by looking for exposed surfaces of dentine or cementum. Exposure 
of the root in local parodontal disease is a fruitful cause of 
neuralgia (see p. 482). Each tooth should next be tested with 
heat and cold, and, in doing this, attention should be bestowed 
upon teeth containing large metal fillings. In testing with heat, 
a ball of base-plate gutta-percha should be made hot and applied 
to each tooth separately; while the test with cold is easily 
carried out by touching each tooth with a small pledget of cotton- 
wool dipped in ice-cold water, or spraying with ethyl chloride. 
If a jet of water is used from a syringe, the water will run over 
two or three teeth at a time, and so prevent ready detection of 
the offending tooth. It must not be overlooked that most teeth 
with live pulps, if submitted to the above treatment, will respond 
to the changes; but when the pulps are healthy, the condition 
will be quite transient, while, if diseased, the test will probably 
set up an acute paroxysm of pain. In cases of doubt the neigh- 
bouring teeth should be tested,as well as the suspected tooth. 
The pain started in the affected tooth will be greater in com- 
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parison with that in the approximal teeth. Suppurative con- 


ditions of the periodontal membrane are to be regarded as’ 


frequent causes of trigeminal pain. The exposure of the roots 
leads to irritability of the pulps from thermal and other irritations, 


while in advanced conditions the pulps may be affected via fies 


apical foramina by spread of inflammation from the Dior te 
membrane. 

If a cause has not been discovered by the above-mentioned 
examination, the presence of unerupted third molar teeth, a 
frequent cause of neuralgia in those between eighteen and thirty, 
should be considered. Such causes as morbid conditions of the 
periosteum of the bony canals through which the nerve passes, or 


peripheral irritation in other parts of the distribution of the fifth | 


nerve, must next be excluded. The presence of disease of the 
maxillary sinus or tumours in the region of the trunk-of the nerve 
should be looked for, and the question of organic disease in the 
brain and trigeminal neuralgia must be considered. 

Radiograms are an invaluable aid in such an examination ; 
unseen caries, buried, misplaced, or supernumerary teeth, apical 
rarefactions, neoplasms, cysts, and other morbid conditions of the 
jaws or teeth which might not otherwise be suspected, may be 
disclosed by radiogram. 

A case which occurred in the practice of the late F. E. 
Sprawson is illustrative. A nurse aged about thirty-six had been 
treated by many physicians and dental surgeons for a violent and 
intractable maxillary neuralgia over a period of more than ten 
years ; the effects were that in spite of her age she appeared a 
white-haired and old woman, and was willing to undergo any 
form of treatment to obtain relief; a radiogram disclosed an 
unerupted maxillary premolar which had impinged on and 
caused absorption of its neighbouring premolar till it had reached 
the pulp ; on the removal of both premolars the neuralgia ceased 
immediately. 

Treatment.—If the neuralgia is dental in origin, the cause must 
be removed by the measures indicated for the treatment of such 
lesions. When the cause is constitutional, remedies appropriate 
to the condition must be adopted. For instance, if arising in 
connection with general debility, anemia, or overwork, a general 
tonic treatment with such drugs as iron, quinine, and arsenic 
will be beneficial, careful attention being paid to the condition 
of the bowels. Aspirin (10 to 15 gr.) is useful in neuralgias of 
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peripheral origin. If of malarial origin, quinine in large doses, 
2.e. 5 to 10 gr., will bring immediate relief, and, if given before 
an attack, will, in some cases, ward it off, and, in others, greatly 
minimise its severity. Should there be any suspicion of syphilis, 
iodide of potassium would be indicated; while with gout and 
rheumatism the same drug may prove useful. In addition to the 
internal administration of drugs, local applications may be tried, 
such as chloral and camphor in equal parts, aconite and chloro- 
form, or counter-irritants, such as cantharides, capsicum, and 
mustard. If no cause can be found, and the above treatments 
fail, the drugs which may be termed ‘ neuralgic specifics ’ should 
be tried, amongst these being tinct. gelsemii, veratrina, butyl 
chloral hydras. In combinatiom with these, such drugs as dilute 
hydrobromic acid, chloral, and bromide of potassium may be 
given. In more severe cases, the injection of morphia may be © 
resorted to. 

In cases where treatment by drugs fails and the patient 
continues in great pain, injections of alcohol may be tried, and 
failing relief from these, surgical methods may be adopted. 
These questions belong to the domain of general rather than 
dental surgery. 


CHAPTER XXV 
The Remote Effects of Disease about the Teeth. 


By Martin A. Rusuron, M.B., B.Ch. (Cantab.), L.D.S. (Eng.). 


Focal Infection—Paths of Influence—Open Sepsis—M aterval 
Swallowed, Inhaled—Closed Sepsis, Acute and Chronic 
Infection—Remote  Effects—Cardiovascular System—Rheu- 
matic Diseases—Central Nervous System—The HEye—The 
Skin—Principles of Treatment. 


(A) FOCAL INFECTION. 


INFECTION of almost any part is a concern of the body as a whole. 
In the case of acute local infections the relationship is very 
apparent: a septic finger, a carbuncle, or an acute alveolar 
abscess gives rise to a feeling of illness, to fever, headache, loss 
of appetite, and to characteristic changes in other tissues. In 
the case of chronic local infections the remote effects are much 
less obvious, but there is ample evidence that the absorption 
from them of organisms or their toxic products may produce 
serious damage in distant tissues. Such areas of chronic local 
disease are called in this connection foci of infection or of sepsis, 
and may be situated in such parts as the cervix uteri, the antrum, 
or the tonsils and the supporting structures of the teeth. 
Though infection about the teeth may often appear to 
produce no damage to the body as a whole, it is only the most 
trivial local infection which does not place a strain on the de- 
fensive mechanisms of the body for its repair or arrest. So long 
as these mechanisms are intact and the infection is not too severe 
the remote effects of oral sepsis are not apparent; but the 
potential danger of even a minor lesion becomes evident in those 
cases where intercurrent disease or age has weakened the powers 
of resistance. Almost any infection about the teeth, then, may 
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in certain circumstances lead to remote effects, but the results 
produced will depend upon the nature of the initial infection, 
the path by which the septic products are distributed, the 
constitution of the patient, and such factors as superadded 
disease and injury. 


(B) THE PATHS OF INFLUENCE. 


The spread of infection by continuity of tissue, leading, for 
example, to inflammation of the antrum, Ludwig’s angina, 
osteomyelitis of the jaws and the like, and the reflex results of 
irritation are described elsewhere ; and specific infections which 
may have their primary focus in the mouth, such as diphtheria 
or syphilis, will not be mentioned here. 

Open Sepsis is a term used to denote an infected or septic 
condition in direct communication with the buccal cavity, where 
the toxic products drain into it. This category includes all 
superficial lesions, the sepsis resulting from the accumulation of 
calculus, and the poisonous amines of food decomposition, and 
deeper lesions communicating freely with the mouth. Such 
‘ infection may influence other parts by being swallowed, by 
inhalation, or by extending along the surface to the nasopharynx 
and ear or up the ducts of the salivary glands. 

Closed Sepsis refers to those lesions which are not in direct 
communication with the oral cavity, and where extension or 
absorption may be expected -to occur through the-blood and 
lymph vessels. In this group infection of the alveolar bone 
occupies an important place. 

The distinction between ‘open’ and ‘closed’ sepsis is one 
of convenience and is not rigid. Thus in parodontal disease there 
is both drainage into the mouth and absorption into the lym- 
phatics and veins. 


(C) OPEN SEPSIS. 
The Effects of Swallowing Septic Material. 


Pathogenic bacteria from a septic mouth may continually 
reinfect the tonsils or contaminate the operation wound of ton- 
sillectomy ; and the continual passage of septic material promotes 
pharyngitis. 

It has been established that in the normal subject micro- 
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organisms swallowed are rapidly destroyed by the acid gastric 
juice (except perhaps at night) and do not survive in the stomach 
or pass into the small intestine. The fate of the toxic products 
of decomposition which accompany them is more problematical. 
When the swallowing of septic material continues for a long time, 
however, the stomach may become damaged. The changes 
which occur are apparently due to prolonged irritation rather 
than to any specific infection, and may also be produced by 
inefficient mastication of food through lack of teeth, faulty 
artificial dentures, or hurried meals; the use of much highly 
spiced, very hot or cold foods; excessive addiction to tobacco 
and alcohol and the like.1 The response to these insults depends 
upon the inborn constitution of the individual. In those of the 
so-called hypersthenic gastric constitution the result is an in- 
creased secretion of hydrochloric acid (hyperchlorhydria), some- 
times leading in conjunction with psychological and other factors 
to gastric ulcer, which in a certain number of persons undergoes 
malignant degeneration. It is believed that about 30 per cent. 


of cases of gastric carcinoma arise in this way. When gastric 


ulcer is already present, untreated oral infection pals or 
prevents its healing. 


In patients of hyposthenic type the course of events is com-. 


pletely different, and the results are chiefly due to the impair- 
ment of one or more of the many functions of the gastric mucosa. 
Chronic gastritis occurs, accompanied first by the loss of acid 
secretion (achlorhydria) and then by the absence of pepsin. 
This not only causes indigestion but permits the passage ot 
bacteria from the mouth into the duodenum, which is usually 
sterile, and the rest of the gut. Increased alkalinity of the small 


intestine favours an ascending growth of Bacillus coli, so that _ 


infection of the gall bladder and other parts with either this 
organism or a streptococcus from the mouth is now possible. 
Chronic achlorhydric gastritis is the common forerunner 


of gastric carcinoma when this does not arise on the site | 


of a simple ulcer, that is in the remaining 70 per cent. of 
cases. Steadman? long ago observed the high degree of dental 
sepsis found in sufferers from carcinoma ventriculi. Herbert and 


Bruske ® more recently compared the oral condition and habits _ 


1 A. Hurst, Brit. Med. Journ., 1937, 1i, 783. 
2 F. St. J. Steadman, Brit. Dent. Journ., 1923, December 1. 
3 W.E. Herbert and J. J. Bruske, Guy’s Hosp. Reports, 1936, lxxxvi, 301. 
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of 500 patients at Guy’s Hospital with a similar number at the 
Wilhelmina Gasthuis, Amsterdam, and correlated the much 
higher incidence of gastric carcinoma in Holland with a much 
greater degree of oral sepsis and masticatory inefficiency, and a 
more generous employment of spirits, tobacco, and very hot and 
spiced foods. 

_ Another sequel of gastric achlorhydria is a deficient absorption 
of iron from the food leading to simple achlorhydric (microcytic) 
anemia. 

In some persons the swallowing of septic material and other 
irritants leads to impairment of further functions of the stomach, 
such as the production of factors which normally prevent 
Addison’s (pernicious) anzemia and subacute combined degenera- 
tion of the spinal cord. 

In all cases where operation on the alimentary tract is con- 
templated, preliminary attention to the health of the mouth is 
of the greatest importance, since the gastric secretion will be 
inhibited for a day or two after the operation and infection of a 
gastric or intestinal wound may well occur. The dental treat- 
ment should be no half-measure and should include the elimina- 
tion of both ‘open’ and ‘closed’ sepsis, since post-operative 
infection is likely to be disastrous. 


f 


The Inhalation of Infected Material. 


The inhalation of infected particles or fluids from the mouth 
is one of the dangers of general anzsthesia, and may result in a 
pulmonary abscess or septic broncho-pneumonia, either of which 
may be fatal. For this among other reasons the mouth should 
receive attention before such an anesthetic is given in all except 
cases of great emergency, and where the site of operation is to 
be within the mouth the oropharynx should be adequately packed. 

The entry of mouth organisms such as streptococci into the 
respiratory passages is also possible in conscious patients, and in 
those .of poor resistance may lead to broncho-pneumonia, 
bronchitis, or laryngitis, while the condition of those already 
afflicted with tuberculous pulmonary lesions or bronchiectasis 
will be made worse by the additional mixed infection. The 
presence in the lungs, usually in gangrenous areas, of B. fusi- 
formis and a spirochete has often been described, sometimes in 
patients with Vincent’s infection of the mouth. The relation of 
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oral sepsis to asthma is difficult to assess owing to the important 
part played by psychological factors in many cases, but sensitisa- 
tion to mouth organisms sometimes appears to be responsible. 
Puerperal fever, usually a septicaemia due to a hemolytic strepto- 
coccus, is commonly caused by droplet infection from the mouths 
and throats of those attending cases of childbirth, and occasion- 
ally by direct transference from the patient’s own infected saliva. 
A blood-borne infection of the pelvic organs from a dental focus 
may occur in rare cases. A healthy mouth is essential for all 
engaged in the practice of midwifery. 


Extension by Other Passages. 


Except when due to specific infections such as mumps, sialo- 
adenitis, parotitis commonly and infection of the other salivary 
glands occasionally, is nearly always due to the ascent of the 
ducts by bacteria from the mouth. An important predisposing 
cause is the arrest of salivation which may follow surgical opera- 
tions on the alimentary tract and starvation, or accompany fever. 
Care of the mouth before operations and in conditions such as 
cesophageal obstruction where oral feeding has to be abandoned, 
together with salivary stimulation, has greatly reduced the 
incidence of acute parotitis, which was formerly considerable. 
Dirty or ill-devised artificial dentures abutting on the orifices of 
salivary ducts, accumulations of calculus in the same regions, 
and a septic state of the mouth, are important causes. The dental 
surgeon sometimes sees cases of acute parotitis following fractures 
of the jaw or neglected infection about a third molar where the 
patient has been unable to chew or clean the mouth adequately. 
In acute cases the organism is usually Staphylococcus aureus, 
and in the recurrent Streptococcus viridans. 

_ Infection may spread to the nasopharynx and thence along 
the Eustachian tube to the middle ear, producing Otitis media, 
the prolonged suppuration of which will sometimes respond to 
no treatment until the mouth has been rendered healthy. . 


(D) CLOSED SEPSIS. 


Acute Infection.—The general disturbance produced by acute 
infection about the teeth resembles that occurring in conjunction 
with acute infection elsewhere. There may be severe intoxication 
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without manifest dissemination of bacteria, causing, for example, 
fever or delirium. But if the local infection be not over- 
come the micro-organisms may spread ‘along the lymphatics, 
producing acute lymphadenitis, which may become suppurative ; 
or by the veins, leading to septicemia, to septic thrombosis of. 
the cavernous sinus, to acute bacterial endocarditis, to pyeemic 
abscesses of the lungs or other secondary focus. Although acute 
infection may spread in this way unprovoked in persons of poor 
resistance, such extension can be precipitated by ill-judged or 
unfortunate interference, which may suddenly introduce infection 
into new areas where no resistance has been prepared. Thus 
the extraction of teeth in the presence of acute stomatitis or the 
removal of-much adjacent bone in the early stage of abscess 
formation may have this effect. Conversely, the neglect to 
provide early drainage for an acute abscess may lead to the same 
result. According to Rousseau-Decelle, an important cause of 
acute septicemia is the reckless filling of teeth of which the pulps 
have already become infected, especially in the lower jaw. 
Cases following incautious instrumentation in root-canals are 
also on record. 

In acute septicemia the extension of infection is announced 
by severe rigors, a sudden rise of temperature, and a rapid pulse 
of low tension. Dyspnoea and delirium soon appear, followed 
by collapse and death in a few days. The organism concerned 
is usually a streptococcus, frequently hemolytic, but sometimes 
a staphylococcus as in the following case :— 


A schoolboy had ‘ toothache ’ in a mandibular premolar which had been rather 
heavily restored, and the tooth was extracted under nitrous oxide anesthesia. 
Nothing untoward happened for three days and then swelling appeared which 
spread along the jaw from the symphysis to the articulation on the same side. 
An incision was made but no pus was evacuated. The remaining teeth on that 
side of the mandible became loose and the periosteum was stripped up. The 
mouth was intensely dry and hot, and the boy had a high, swinging pyrexia. 
A drainage-tube was inserted from the original incision right down to the jaw, 
but no pus was found. Blood-culture gave a pure growth of Staphylococcus 
aureus ; and from the apices of the teeth, which had become so loose that they 
could be picked out with dressing forceps, a heavy growth of S. aureus as well 
as the usual Streptococcus viridans was obtained. The boy died. 


In the less fulminating cases secondary localisation of staphy- 
lococcus, streptococcus, or pneumococcus may occur as in this 
case :— 

1 A. Bulleid, Lancet, 1936, i, 931. 
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A boy aged 10 years suffering from congenital pulmonary stenosis was sent 
to Guy’s Hospital by his physician for dental treatment. For 3 weeks while 
under observation in the ward his rectal temperature remained below 100°. 
On Dec. 2 one tooth was extracted, and on the 3rd the temperature rose to 101°. 
On the 4th two more teeth were removed and the temperature rose to_ 102° 
and 103° on the following days and remained at a high level. On the 7th 
hemiplegia occurred and on the 14th he died. Autopsy showed evidence of 
acute bacterial endocarditis and two cerebral emboli.+ 

: 

Here the congenital abnormality of the heart determined the 
site of secondary localisation. Thrombosis of the cavernous 
sinus arises from a more local venous spread either along the 
facial and angular veins or through the pterygoid plexus and 
foramen ovale, but signs of general septicaemia are usually present 
in addition. Death occurs in from one to three weeks. 

Acute heemorrhagic nephritis may result from an acute alveolar 
abscess in which a hemolytic streptococcus is concerned, and 
rheumatic carditis may be observed in the same circumstances. 

Some cases strongly suggest that the jaws may occasionally 
provide the primary focus for the common staphylococcal 
osteomyelitis of the long bones of children. Bulleid ? cites such 
a case :— 


A boy of 14 received a blow on his right shin during a game of hockey. The 
leg was painful for a few days and showed some bruising, but there was no 
fracture. The bruising and swelling soon disappeared and no further notice was 
taken of the injury. Some six weeks later the boy developed an acute alveolar 
abscess in connexion with a maxillary premolar tooth, which was extracted. 
Cultures from the evacuated pus gave a heavy growth of Staphylococcus aureus 
associated with Streptococcus viridans. Recovery from the extraction was 
uneventful, but about a week later the right leg became painful at the site of 
the original blow. A surgeon was called in and diagnosed osteomyelitis, which 
was confirmed by operation. It was suggested that the staphylococcus gained 
access to the blood at the time of the extraction of the tooth and that the 
previous injury to the leg localised the organism. 


Fish ° takes the view that secondary localisation of this kind 
only occurs if the organism is actually circulating in the blood 
at the time and place that the injury is received. In the above 
case, for example, he suggests that a further trivial injury of the 
original bruise immediately after the extraction would permit 
localisation. 


1M. A. Rushton, Guy’s Hospital Reports, 1930, Ixxx, 39. 
2 A. Bulleid, loc. cit. 
3 KE. W. Fish, Proc. Roy. Soc. Med., 1937, xxx, 1149. 
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Chronic Infection. 


While the manner in which acute dental disease affects other 
parts of the body is relatively clear, the mode of action of chronic 
infection remains more obscure. 

In a few cases organisms of dental origin are carried to distant 
tissues and there proliferate, forming secondary foci. Such is the 
case, for example, in subacute bacterial endocarditis, where the 
Streptococcus viridans sets up a secondary focus on damaged heart 
valves. 

In other cases it seems more likely that specific harmful 
effects are rather due to the- absorption of toxic products from 
the. primary focus. Urticaria and, in the opinion of many, 
rheumatoid arthritis arise in this way. 

In the third and largest group the effects of oral sepsis are 
not specific, but so injure or occupy the defensive mechanisms of 
the body that its power of resisting other disease, or the changes 
associated with age and degeneration, is impaired. Thus it is 
found more difficult successfully to treat nearly every disease 
when infected teeth are present, though it is not suggested that 
this infection is the cause of the general disease ; indeed, it may 
sometimes be the result of it. 


Foci of Chronic Infection. 


The sources of infection and intoxication in ‘ open sepsis ’ 
are apparent, but those in ‘closed sepsis’ require further 
description. 


Pulpless Teeth. 


The apices of untreated pulpless teeth are always infected, 
whether a chronic abscess be present, walled off by fibrous tissue, 
a granuloma, a dental cyst, or a diffuse zone of osteitis. Absorp- 
tion of toxic substances into the body fluids can occur, and the 
spread of organisms may also be possible. ‘The condition of the 
apices of treated pulpless teeth is often similar to that of the 


-untreated, and radiograms may show evidence of osteoporosis 


or sclerosis, usually but not always the result of infection. ‘The 
state of those apices which appear relatively normal in a radio- 
gram, however, is a matter of dispute. While some contend 
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that a treated pulpless tooth which shows none of the radio- 
eraphic appearances associated with inflammation is not to be 
regarded as a possible source of infection or intoxication, others 
consider that radiographic criteria are of little value in this 
connection. Bulleid,! as the result of examining a large number 
of such teeth bacteriologically, both extracted and 7 situ, formed 
the opinion that the absence of evidence of apical osteitis in a 
radiogram does not indicate the absence of infection, and that 
no conservative procedures yet known are capable of preserving 
sterility in pulpless teeth for any length of time, except possibly 
apicectomy in the case of single-rooted maxillary teeth. 

What has been said of pulpless teeth applies also to portions 
of teeth left embedded in the jaws. 


Residual Infection. 


It may happen that after diseased teeth have been removed 
infection of the alveolus still persists, due, perhaps, to preceding 
necrosis or to deficient powers of recovery. Such infected tissue, 
which may show a characteristic ‘feathery’ appearance in 
radiograms and is often associated with delay in the rearrange- 
ment of bone that normally follows. the extraction of teeth, may 
be a source of further intoxication and infection. It sometimes 
proceeds to a frank chronic osteomyelitis of the jaw. It is by 
no means certain, however, that the radiographic appearance 
mentioned always indicates present infection of the bone. 


Parodontal Infection. 


There is no doubt that the infection present in parodontal 
disease is a source of danger to the body as a whole. Apart 
from the harm which may follow the swallowing or inhalation 
of the bacteria concerned there is evidence that they are also 
discharged freely into the blood stream. Okell and Elliott * on 
culturing the blood of patients with severe parodontal disease 
obtained growths of Streptococcus viridans in 10 per cent. of cases. 
And Round, Kirkpatrick, and Hails ° found, on examining the 


1 A, Bulleid, loc. cit. 

2 CG, C. Okell and S. D. Elliott, Lancet, 1935, 11, 869. 

3 H. Round, H. J. R. Kirkpatrick and C. G. Hails, Proc. Roy. Soc. Med., 
1936, xxix, 1552. 


_— 


REMOTE EFFECTS OF DISEASE ABOUT THE TEETH 17192 


blood of two similar patients before and after hard sweets had 
been chewed, that bacterizemia could be induced by mastication. 

While the fact of this bacteriemia, which may be transitory 
or intermittent, is not in dispute, there is some disagreement as 
to the precise source of the organisms. It has commonly been 
believed that the rarefied alveolar bone surrounding the teeth is 
itself infected, and is to a great extent the source of septic 
absorption. But some have strongly denied this, and recently 
Fish 1 has put forward the view on histological and experimental 
erounds that this bone is not the seat of sustained infection, that 
the source of the bacteriemia lies in the necrotic surface cells and 
debris of the pocket, and that bacteria are thence expressed by 
the force of mastication or other cause into the general circulation. 
The absorption of toxic products occurs in the absence of such 
trauma, and the rarefaction of the alveolar bone he believes to be 
due to this cause. The settlement of this point is of great im- 
portance in deciding to what extent conservative treatment of 
parodontal disease is justified in cases where remote effects are 


likely. 
Infection of the Apices and Pulps of Vital Teeth. 


Dowsett,? Bulleid,? and others have recorded the infection 
and absorption of the apices of teeth with vital pulps. In four 
out of six cases a hemolytic streptococcus was cultivated after 
open operation or extraction. ‘The roots of many teeth were 
affected progressively, and treatment for phlebitis or arthritis 
was not successful until the teeth had been removed and an 
autogenous vaccine given. 

There is some doubt as to whether vital teeth showing 
cementosis should usually be regarded as infected. Gardner and 
Goldstein,t after examining many hundreds of such teeth, 
expressed the opinion that the hyperplasia was rather due to 
an inherited tendency in certain persons than necessarily a 
response to infection. A familial distribution of the abnormality 
has been observed. 

The question whether a vital pulp may act as a focus of 
infection has been disputed. Bulleid and Ellingham ° were able 


1B. W. Fish, loc. cit. 

2 H. B. Dowsett, Proc. Roy Soc. Med. (Odonto. Sec.), 1924, xvii, 6. 
8 A. Bulleid, loc. cit. 

4 Boyd Gardner and H. Goldstein, Dental Cosmos, 1931, ]xxiii, 1065. 
5 G. Ellingham, Brit. Dent. Journ., 1936, Ix. 
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to cultivate bacteria from the pulps of 22 out of 30 heavily 
restored vital teeth, but the presence of organisms in the pulps 
of extracted teeth does not necessarily indicate infection unless 
histological evidence points in the same direction. Tunnicliffe 
and Hammond ! isolated streptococci from the pulps of 10 out of 
30 intact teeth, but the pulps showed no leucocytic infiltration. 


Le 


a 


It is likely that in such cases infected lymph may have been — 


forced into the pulp during the extraction of the tooth. 

Unerupted Misplaced T'eeth—The follicles of unerupted mis- 
placed teeth may become centres of infection when they are 
near to the surface and occasionally when they are more deeply 
situated. There is no ground for assuming that they are always 
infected. 


The Bacteriology of ‘ Closed Sepsis.’ 


The organisms concerned are believed to be principally the — 3 


streptococci, the staphylococci being occasionally involved. 
Bulleid ? states that no other organisms which can be cultivated 
from dental lesions give rise to specific antibodies in the blood- 
serum of the patients concerned. 

In the acute apical infections a higher proportion of true 
B-hemolytic streptococci is found than in the chronic lesions, 
where Streptococcus viridansand indifferent types prevail. Bulleid 
invariably found the latter varieties in cases of residual infection. 
In those dental lesions in which Staphylococcus aureus was 
demonstrated in symbiosis with a streptococcus it was noticed 
that severe constitutional disturbance followed the removal of 
teeth thus infected. 


(EK) REMOTE EFFECTS OF CHRONIC FOCT. 


The number of diseases which have been ascribed to a blood- 
borne dissemination of the bacteria or toxic products of oral 
infection is enormous. While improvement in almost every 
disease follows the careful treatment of concurrent infection about 
the teeth, this is usually due to the removal of an additional 
burden which the body has had to bear rather than to elimination 
of the cause of the disease. Nevertheless there is reason to believe 
that in some maladies there is a more direct relationship. 


? R. Tunnicliffe and C. Hammond, Journ. Amer. Dent. Assoc., 1937, xxiv, 1663. 
2 A. Bulleid, loc. cit. . 
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Evidence of such relationship in any particular case usually 
rests on clinical observation. In a few cases it may be possible 
to isolate the same micro-organism from the oral and remote — 
lesions. The results of agglutination tests using streptococci 
isolated from oral foci and the same patient’s serum, though 
sometimes positive in a high dilution, cannot yet be interpreted 
with certainty; but a rise in the sedimentation rate of red 
corpuscles is an indication that a focus has more than local 
importance. An exacerbation of the remote symptoms following 
operation on a suspected oral focus or the injection of a vaccine 
prepared from such a site is highly suggestive of a relationship, 
and is sometimes clinically so important that the greatest care 
must be exercised in order that operations may not do more 
harm than good. The disappearance of remote symptoms after 
the successful treatment of oral infection, though very satis- 
factory to all parties, is not by itself an indication that there 
was any direct connection between the two. And, conversely, 
the persistence of symptoms in spite of dental treatment does 
not mean that oral disease was not responsible for their first 
appearance, since a secondary focus may have been set up, a 


' vicious circle initiated, or irreparable damage already done. 


Rosenow and his school have put forward a concept which 
they call the elective localisation of bacteria. By this they mean 
that micro-organisms which have attacked a certain organ, such 
as a joint, will, if newly isolated and injected into an experimental 
animal, attack the same tissue in the new host. Further, they 
claim to have shown that bacteria obtained from the teeth of 
patients who suffer from various remote lesions such as arthritis 
and cholecystitis will produce similar lesions in experimental 
animals. These experiments have been offered as proof that 
such lesions are in fact the result of infection about the teeth in 
the cases investigated. 


(F) CHRONIC INTOXICATION. 


Probably a common result of chronic oral disease is a general 
impairment of vitality without recognisable peripheral lesions. 
‘Probably,’ because there is rarely clear evidence that this is the 
case, though it appears very likely. Of patients sometimes 
classified as ‘ pyrexia of unknown origin’ a number are suffering 
from intermittent streptococcal bacteriemia and continual 
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intoxication from a dental source, commonly advanced parodontal 
disease. They are always tired, from time to time have slight 
evening fever, night-sweats, digestive disturbances, or albumin- 
uria. The symptoms are those of septic absorption from any 
source. The patients become thin and sallow and_ steadily 
deteriorate until some organ is no longer able to bear the strain, 


or they are attacked by an additional infection; but if they — 


receive suitable dental treatment-they rapidly improve. 

In children chronic disease about the deciduous teeth causes 
loss of appetite, slight fever, and failure to maintain a normal 
increase in weight. | 

Chronic Lymphadenitis, as well as the acute form, is often 
caused by infection about the teeth, it being the function of the 
lymphatic glands to destroy toxic material carried to them by 


the lymph vessels. Often the latter are also chronically inflamed 


and may even suppurate.t The glands affected in the first 
instance are of the submental or three submaxillary groups, 
according to the position of the oral lesion, but other groups 
may become inflamed in succession or occasionally. An associa- 
tion between dental disease and tuberculous lymphadenitis has 


long been observed, and it has been reasonably suggested that — 


the presence of unhealthy ‘teeth and gums makes tuberculous 
infection more likely. 


(G) CARDIOVASCULAR SYSTEM. 


Subacute Bacterial Endocarditis——Where the endocardium 
has been damaged by acute rheumatism, or in the presence of a 
congenital cardiac abnormality, secondary infection may occur 
at the margin of the valves. By far the commonest infecting 
organism is Streptococcus viridans. Many cases have been re- 
ported in which the disease commenced soon after the extraction 
of a number of septic teeth, and the work of Elliott 2 supports 
the belief long held that these operations were the precipitating 
cause. He found that a positive blood culture of streptococci 
could be obtained in 75 per cent. of cases of severe parodontal 
disease for about ten minutes after the extraction of teeth. If 
the large number of organisms liberated into the circulation by 
such an operation in an infected mouth may be sufficient to set 


1 EK. W. Fish, Brit. Dent. Journ., 1935, lviii, 531. 
. 2 C. C. Okell and 8. D. Elliott, loc. cit. 
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up a secondary focus on the damaged endocardium, the lesser 
bacterizmia associated with dental foci when no operation has 
been performed may have the same effect. It is believed that 
secondary localisation does not take place unless there is a freshly 
formed thrombus on the valve. The condition is fatal, but may 
run a course of several years. ‘The patient becomes anemic and 
feeble with intermittent fever, and by reason of the infected 
emboli which are discharged from the valves sustains infarcts 
in all parts of the body, kidneys, brain, spleen, lungs, skin, etc. 
The following is a report of a post-operative case in which 
symptoms of bacterial endocarditis arose relatively early :— 


A boy 4 years old was admitted to Guy’s Hospital in June 1923 suffering 
from acute rheumatism with pericarditis. He recovered and was discharged in 
October. He had at that time mitral stenosis and regurgitation and his teeth 
were in good condition. He was readmitted in August 1925 for the extraction 
of four septic teeth, was then looking and feeling well and had the same cardiac 
signs as before. On August 22 the teeth were removed. For three days the 
temperature remained normal, then rosé to 102-6° and persisted at a high level. 
On September 15 blood culture showed abundant colonies of Streplococcus 
viridans. Thereafter signs of subacute bacterial endocarditis including Osler’s 
nodes appeared and in January hemiplegia occurred. He died in March.! 


In patients with cardiac lesions it is thus of the greatest 
importance that caries shall not be allowed to reach the pulp 
and that the gums shall be kept healthy. The devitalisation of 
teeth should not be undertaken ; and when extraction is neces- 
sary the mouth should first be cleaned, only a few teeth should 
be removed at once and with as few rocking movements as 
possible, and any pockets around these teeth should be dis- 
infected before the operation. Fish ? strongly recommends that 
the actual cautery be used for this purpose. Medical co-opera- 
tion with regard to sulphonamide or other chemotherapy should 
also be invited. When signs of bacterial endocarditis have already | 
appeared the extraction of teeth is generally both useless and 
unkind. Cases have been reported in which functional irregu- 
larity of the heart has been ascribed to infection about the teeth. 
In so far as such foci contribute to general ill-health they may 
be an accessory cause, but there is very little evidence of a direct 
relationship to myocardial damage except in the case of pyzemia. 
Heart failure may follow the removal of a large number of septic 
teeth from weak patients as it may any other severe operation. 


1M. A. Rushton, loc. cit. 
2 E, W. Fish, Proc, Roy. Soc. Med., 1937, xxx, 1149. 
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Foci of sepsis are also among the many contributory causes 
of angina pectoris and arterial hypertrophy associated with raised 
blood pressure. 

The source of infection in phlebitis may be in the jaws. 


A patient developed phlebitis in his right leg, which in time cleared up. The 
only history he gave was that he had previously grazed his heel on a nail in his 
boot, and this soon healed: Later the phlebitis recurred and yet no obvious — 
focus of infection was found. His teeth were radiographed and it was discovered 
that one of the mandibular premolars seemed a good deal shorter than its fellows. 
There was no pain and tests for vitality were positive. As the phlebitis cleared 
up there was no dental treatment. Later a recurrence of the trouble led to 
further skiagrams and another premolar tooth had become shortened. Both 
these teeth were extracted and apical cultures gave a growth of a hemolytic 
streptococcus. Further absorption of ‘ live ’ teeth took place and the end-result 
was the extraction of all his remaining teeth, and subsequent vaccination with 
the hemolytic streptococcus. Not until this was done did the phlebitis finally 
disappear. 

The case suggests that the infecting streptococcus, which must have gained 
entrance via the grazed heel, had been carried to the teeth, where it manifested 
itself by eroding the apices. As the primary focus had long since healed the 
dental focus became all-important. 


A blood-borne infection derived from the jaws sometimes 
complicates the simple hematoma of contusions. It has already 
been mentioned that puerperal fever may occasionally arise in 
this way. - 

Some degree of secondary anzemia may result from hemolysis 
due to streptococcal jaw infection, but Witts states that he has 
not found focal infection to be a common cause. 

Since the elimination and detoxication of undesirable sub- 
stances in the blood is performed by the kidney and liver, it is 
likely that prolonged absorption of toxic products damages these 
organs at last. Graham 2 was able experimentally to produce 
fatty degeneration in the liver and kidneys of animals by the 
injection of a sterile filtrate from human parodontal pockets. 
Clinically, not only acute but subacute and chronic nephritis 
appear to depend sometimes on a dental cause. 


A medical practitioner of 45, who had served in the East during the war and 
had had dysentery, suffered in 1923 from vomiting and diarrhcea and swelling 
of the feet. Upon examination he was found to have severe nephritis with 
much albumen in the urine and a blood urea of 249 milligrams (normal about 36). 


His hemoglobin was 35 per cent. and his teeth were in a very bad state. One — 


1 A. Bulleid, loc. cit. 
2 J. W. Graham, Proc. Roy. Soc. Med., 1937, xxx, 1165. 
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tooth was removed every week and a long-chain streptococcus was grown from 
the roots of the teeth and the colon. It was found that about 30 hours after the 
removal of each tooth blood appeared in the urine and the patient had renal 
colic, with the eventual passage of blood-clots. This sequence of events was 
repeated sufficiently often to make us certain that the removal of each tooth 
caused a hemorrhage, and suggested that the oral sepsis might have accounted 
for the nephritis. 


(H) THE RHEUMATIC DISEASES. 


The etiology of the rheumatic diseases is still somewhat 
obscure, but there is strong evidence that foci of streptococcal 
infection are one of the important factors. In these diseases the 
removal of such foci has caused more dramatic successes and 
more disappointment than any other form of treatment. 

Acute rheumatism (rheumatic fever), a febrile disease of 
childhood characterised by acute inflammatory changes in the 
joints, heart, and other tissues, is strongly associated with 
streptococcal infection, most commonly an acute tonsillitis due 
to a hemolytic streptococcus. The teeth are not frequently in- 
criminated, though cases following acute alveolar abscess are on 
record. The condition is a very important contra-indication for 
dental operations. Owing to the simple endocarditis which is 
usually present, teeth should not be extracted during the acute 
phase of the disease, on account of the danger of setting up 
bacterial endocarditis (q¢.v.) ; and special precautions should be 


_ taken before dental operations at any time afterwards. 


Rheumatoid arthritis, a general disease commencing commonly 
between the ages of 20 and 40 years, often with an acute onset, 


_ and characterised by inflammation about many joints both large 


and small, by fever, wasting, sweating, and other disorders, is 
strongly suspected to be principally of infective origin. It is in 
cases of this type that the best results have been obtained from 
the removal of septic teeth. The joint changes are at first 
peri-articular with synovial proliferation and some involvement 
of the epiphyses, but later the cartilage is destroyed by invading 
tissue, and fibrous or bony ankylosis may follow. Besides 
infection, principally streptococcal, the other factors in causa- 
tion are individual constitution, endocrine, psychological and 
digestive disturbances, and occupational hazards. According to 


1 E. P. Poulton, Guy’s Hosp. Gaz., 1933, lxxxili, 137. 
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Willcox dental disease is the commonest primary source of in- 
fection. In certain cases the infective factor is much more 
prominent than the others, and these are sometimes grouped as 
‘infective’ or ‘secondary atrophic’ arthritis. The suggestion 
is that septic foci produce toxins or antigens which pass con- 
tinually into the circulation and cause this characteristic reaction 
in susceptible persons; but some think that an intermittent 
bacteriemia is responsible. It should be noted that only an 
occasional organism is found in the joints: there is no secondary 
focus in the ordinary sense. 

Many striking recoveries have followed the removal of dental 
infective foci, with immediate or progressive improvement and 
final cure ; but the proportion of cases in which this occurs is 
unfortunately not large. The prospects are best during the early 
stages of the disease: when the cartilage has become seriously 
damaged the chances of considerable improvement are poor. 
When infective foci are present in the jaws it must not always 
be assumed that they are the only or most important focus. If 
the extraction of teeth be necessary they should be removed in 
small numbers after preliminary scaling and gum treatment. 
The liberation of antigens into the circulation caused by the | 
operation may produce an acute temporary exacerbation of the 
rheumatic symptoms and make the patient feel intensely miser- 
able or even do permanent harm. If the reaction after taking 
out one tooth be very severe, desensitisation with a vaccine 
prepared from this tooth may be advisable before others are — 
removed. Even when no teeth are present the possibility of a 
focus in the alveolar bone must be considered. 

Osteo-arthritis rarely occurs before 40 years and has an _ 
insidious onset. Here the patient often appears robust and has 
few symptoms apart from pain in one or more joints. There is 
synovial fibrosis, ‘lipping’ of the marginal epiphyseal bone, 
and degeneration of the cartilage, the last often disappearing 
entirely from parts where pressure is great. Ankylosis does not 
occur. In this condition there is much less evidence of an 
infective factor than in rheumatoid arthritis, tissue-age and 
trauma playing a great part. Many authorities, however, 
consider that infection is an important factor at some stage. 
Advanced parodontal disease is common in these patients, 
perhaps owing to the age-distribution of the affliction ; but the 
prospects of great improvement following the removal of teeth 
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are not very good, if for no other reason because serious destruc- 
tive changes in the joints have usually already occurred owing 
to the insidious onset of the disease. A severe reaction to the 
removal of teeth is uncommon. | 

The relation of fibrositis and interstitial neuritis, including 
“muscular rheumatism,’ lumbago, sciatica, ‘ neuritis’ and similar 
conditions, to infective foci in the mouth is similar to that of 
rheumatoid arthritis, and the same precautions in dental treat- 
ment are necessary. 


© 


(I) THE CENTRAL NERVOUS SYSTEM. 


The suggestion of Cotton that focal infection plays a great 
part in the genesis of mental diseases has not been generally 
accepted. In the association of oral sepsis with mental illness 
the former is often an indirect result of the latter ; and where 
improvement follows dental treatment it may often be due to 
suggestion or to the periodical intermissions common in many 
psychoses. In the infective exhaustive psychoses, however, 
which may be due to streptococcal infection, there is sometimes 
a direct connection with dental foci, and in these cases the treat- 
ment of infection leads to improvement or cure. The symptoms 
vary from neurasthenia and confusion to delirium and dementia. 
Operative treatment must be carried cut with great caution, since 
a severe reaction is to be anticipated,! and must be avoided if 
possible. In all mental cases dental operations should only be 
performed in co-operation with the physician and at a chosen 
time, depressive phases, for example, being unsuitable. 

According to some authorities infection from about the teeth 
may produce an ascending neuritis of the sensory branches of 
the trigeminal nerve with neuralgic symptoms. Other forms of 
interstitial neuritis have already been mentioned ; and neuro- 
logical effects produced by reflex action will be described in the 
next chapter. 


(J) THE EYE.? 
The importance of infection about the teeth as a source of 
disease in the eye has been definitely established, though it must 


1 A. Bulleid, Brit. Dent. Journ., 1930, November 15. 
2 This section has been kindly rewritten by F. W. Law. 
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be admitted at once that considerable revision of opinion has 
taken place since the day, some twenty-five years ago, when this 
idea was first seriously put forward. On looking back it is 
obvious that at that time the idea was accepted with uncritical 
enthusiasm ; it is possible that the pendulum has now swung a 
little too far the other way, and that the present tendency may 


rather be to neglect the eradication of distant focal sepsis in — 


dealing with a case of inflammation of the eye. The pathology 
of eye-lesions is in many cases still obscure, and it should only 
be assumed that a causal relationship exists between the dental 
disease and the eye-lesions when (a) dental sepsis is undoubtedly 
present, and (b) the eye condition clears up with the removal of 
the dental sepsis. | 


In a fair proportion of cases inflammatory disbitee of the eye © 


is favourably influenced by the eradication of such foci. In 
general it is the more vascular parts of the eye, such as the 
conjunctiva, iris, ciliary body, and choroid, which are affected, 
rather than the less vascular sclera, retina, and optic nerve ; and 
histological evidence would seem to show that the cause is more 
often an intoxication than a secondary bacterial localisation, 
though the demonstration of bacteria in ocular tissues is 
notoriously difficult. 

In any case of conjunctivitis, iritis, iridocyclitis, cyclitis, or 
choroiditis of which the pathology is obscure, it would be a 
serious omission in treatment if any septic dental focus were not 
dealt with. In some cases the effect is obvious and even dramatic, 


while in many it must be admitted that the result falls short of 


expectations ; and it must always be remembered that it is to 
the dramatic cases that publicity is given, a false impression 
being thus created as to the proportion of cases which may 
justifiably be expected to benefit from such treatment. 

Cases of retrobulbar neuritis are sometimes reported as having 
benefited from the eradication of a focus of dental sepsis. While 
such a result does sometimes ensue, a report of this kind must 
always be accepted with reserve, since these cases almost in- 
variably do improve whether treated or not. In the light of 
recent research it would seem that many of them must be 
attributed to disseminated sclerosis—a disease of which the local 
manifestations are characterised by spontaneous remission. 

Most ophthalmic surgeons are agreed that it is advisable to 
eradicate obvious dental sepsis before an intraocular operation 


faba, 
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such as removal of cataract, although the investigation is rarely 
carried so far as to include a radiographic examination, and 
consists as a rule merely of a search for septic pockets about the 
teeth and gums. Such pre-operative preparation as is necessary 
should be undertaken a sufficiently long period of time before 
the operation to allow the systemic effects of dental extraction 
to subside, otherwise the result may be worse than that of 
leaving the dental condition undisturbed. Should, how- 
ever, intraocular inflammation follow an operation which has 
been performed without previous attention to the mouth, and 
dental sepsis be suspected as a cause, such attention must be 
given at once in an endeavour to save the eye. It is seldom that’ 
serious exacerbation of an already existing eye infection is caused 
by dental treatment, though often a temporary flare-up is caused : 
in such cases the result of treatment is the more likely to prove 
ultimately beneficial. 

While dental sepsis is a proved cause of ocular inflammation, 
it is never possible to promise a cure as a result of dental treat- 
ment to a patient who may, perhaps, be unwilling to submit to 
the loss of some or all of his teeth in the problematical interest 
of his eye. 

The position is the same as when dealing with cases of 
fibrositis or sciatica or any other disease which experience has 
proved to be due in some cases to dental sepsis. Each case must 
be judged on its merits, and the clinician must preserve a balanced 
outlook. The soundest attitude consists in taking all pre- 
cautionary pre-operative measures in order to avoid at least one 
proved possible cause of infection, and in cases of established 
disease it is necessary to remember the ever-present possibility 
of dental sepsis as a cause and to proceed accordingly. 


(K) THE SKIN} 


The relation between dental infection and certain skin diseases 
has been accepted by dermatologists. The mechanism may be 
discussed under the following headings :— 

1. By a nerve reflex from the teeth producing a aa in 
the corresponding area of the skin (discussed on p. 817), giving 
rise to localised rosacea, and causing exacerbation of acne. 


1 This section has been kindly rewritten by L. Forman. 
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2. Direct infection of the lips and adjoining skin by bacteria 
carried from the teeth by heavily infected-saliva. 

3. Absorption of organisms or their toxins from infected teeth 
into the blood stream may produce widespread inflammatory 
reactions of various types in the skin. These changes may be 
chronic or recurrent, depending on the response of the body and 
skin to such blood-borne infection, and on variations in activity 
of the focus of infection in the teeth. Further, the absorption — 
of such bacterial toxins may modify the normal response of the 
skin to both external bacterial skin infection and to irritants of 
a chemical nature, 7.e. may unfavourably influence the immuno- 
‘allergic reaction of the skin. This mechanism is operative in 
chronic staphylococcal infections and in some chronic eczemas of 
the hands and forearms in patients exposed to chemicals or soap 
solutions, etc. 

4. The swallowing of infected saliva or actual pus may 
produce gastritis or at least interfere with the normal digestive 
processes, and modify the bacterial flora of the intestine. 
Absorption of toxic substances from the gut may embarrass the 
liver and adversely affect its normal detoxicating functions. 
Under such conditions, protein molecules capable of producing 
sensitisation of the skin may be absorbed into the blood 
stream. 

Some of the Hepnatalosionl conditions which may be caused 
or maintained by dental sepsis may be mentioned shortly :— 

Cheilitis, an inflammation of the red of the lips, is often 
produced by infected teeth and gums. In the chronic forms there 
will be scaling and cracking, with a varying degree of swelling of 
the lips: 

Intertriginous dermatitis at the angles of the lips; a persistent 
condition, is not relieved while there is dental sepsis, particularly 
of the open type. Similarly, patches of chronic impetigo on 
the chin or lips, with much oozing and crusting, are prolonged 
by constant contamination with infected saliva. 

In various staphylococcal skin diseases dental sepsis is 
recognised as a causal factor. They include superficial staphy- 
lococcal folliculitis, particularly on the beard region ; sycosis, a 
very chronic confluent staphylococcal folliculitis of the beard 
region; and boils. Here the resistance to staphylococci is 
lowered, and infected saliva continually reinoculates the skin 
with this organism. There have been many cases of chronic 
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boils remaining resistant to treatment until dental sepsis has 
been treated ; for example, in the case of a doctor who had been 
a martyr to boils for years, relief was only obtained after removal 
of infected teeth and alveolar bone. 

Purpura, usually affecting the lower legs, may be caused by 
circulating toxins, derived from infected teeth, damaging the 
endothelium of the capillaries. 

Recurrent erythemas, including Erythema multiforme, may 
have a similar etiology. 

Lupus erythematosus, particularly of the localised type, has 
been improved or cured by the removal of dental sepsis. 

Although psoriasis is a disease of unknown origin, the treat- 
ment of dental sepsis in some extensive cases has been accom- 
panied by definite improvement. 

There is a more direct association between dental sepsis and 
a pustular condition of the hands and feet, known as ‘ pustular 
bacterid.? Eradication of sepsis in the teeth and tonsils leads 
to definite amelioration of the eruption. 

Pruritus, prurigo, and eczema have been similarly relieved 
when dental sepsis has been treated. The influence of dental 
sepsis explains the rebellious character of some of these cases. 
Thus Darier notes that he has seen many eczematous patients 
cured of their incessant relapses by dental treatment. 

Chronic urticaria and angioneurotic cedema, particularly in 
middle age, demand careful investigation and treatment of the 
teeth. 

Rosacea is often accompanied by gastritis or dyspepsia, which 
may be secondary to dental sepsis. 


(L) PRINCIPLES OF DENTAL TREATMENT. 


With regard to the prevention of the remote effects which 
“have been mentioned, the counsel of perfection is that teeth 
must not be allowed to decay or parodontal disease to develop. 
When these things have occurred, however, radical local treat- 
ment carried out with care will prevent damage to other parts 
of the body. The difficulty is that there are often objections to 
radical treatment on esthetic or functional grounds. The extent 
to which conservative treatment is justified must depend on the 
nature and extent of the oral lesions and on the age and con- 
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stitution of the patient. Risks may be taken with the young 
and vigorous which are quite unjustified in the case of the 
middle-aged or weakly. 


When symptoms or diseases which may be due in part or § 


entirely to infection about the teeth are already present, or where 
serious operations are contemplated, a conservative policy should 
only be followed if there is good reason to suppose that it will be 
efficient, as in the case of early parodontal disease or dental caries 
which has not affected the pulp. Otherwise, removal of the 
infected teeth or surgical drainage of the infected area is indicated, 
but such treatment should always be carried out in co-operation 
with the patient’s physician at the most appropriate time. It 


has already been said that it is usually quite impossible without © 


experiment to be certain whether remote symptoms are due to 
a dental focus or not, even when no other cause can be found. 
But as there is evidence that the course of nearly all diseases is 
adversely affected by concomitant oral infection, whether they 
be caused by it or not, the removal of a source of infection is 
always desirable. 

The greatest difficulty arises in cases where remote symptoms 
are present, and of a kind which may be due to infective foci in 
the jaws, and where infection about the apices of certain teeth 
possibly, but not certainly, exists. In such a case it is reason- 
able to weigh the importance of the remote symptoms, including 
their possible extension, against the disability or disfigurement 
which may be caused by the loss of the teeth in question. Some- 
times the removal and bacteriological examination of one tooth 
will provide an indication of the state of the others, and the 
reaction to this small operation may also give information. 
Where a minor degree of parodontal disease is present, modified 
conservative treatment by gingivectomy may be employed. 
According to Fish,! even in more advanced cases where the teeth 
affected by the disease are still of functional value, parodontal 


infection can be eradicated by gingivectomy, provided that the ~ 


pockets are not too deep and that the patient is prepared to 
co-operate in-keeping the gums healthy afterwards ; and the teeth 
may then be retained without danger. 

Teeth should not be removed unless the dental surgeon is 
satisfied that their removal is necessary for the suppression of 
foci of infection in their neighbourhood. Any benefit which 

1 KE. W. Fish, loc. cit. 
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_results from the removal of sound teeth is due either to suggestion 


or non-specific shock, and both forms of therapy can be applied 
better in other ways. 

On the other hand, it goes without saying that the dental 
surgeon should never declare the mouth healthy until he has 
examined good radiographs which include the edentulous areas. 

When the extraction of teeth is necessary the teeth should 
first be scaled and superficial tissues should be made as clean 
and healthy as possible. The use of the cautery has already been 
mentioned. The extraction of one tooth only on a subsequent 
occasion is a wise proceeding in all serious cases, and the reaction 
provoked should be noted. It is always prudent for the dental 
surgeon to inquire from the physician before the first tooth is 
extracted whether it is desired that a bacterial culture shall be 
made or not. The physician may be disgusted to find that a 
tooth from which he planned to prepare a vaccine has been cast 
in the dustbin, even though he may have made no mention of 
his intentions beforehand. An interval of five or six days should 
pass between the removal of successive batches, and the number 
taken at one time may be increased according to the strength of 
the patient. In the case of very feeble patients the number 
should not exceed four or five, as the consequences may some- 
times be disastrous, but robust patients showing little reaction 
can be treated with less caution. 

The very rapid progress of chemotherapy in recent years 
justifies the hope that it will be possible to counteract the dangers 
of bacterizemia following dental operations by the use of sulphon- 
amide and allied compounds. While undoubtedly successful 
in the case of most hemolytic streptococci they are at present 
much less effective where Streptococcus viridans is in question. 
Their use is not free from danger and patients to whom they are 
administered should be under medical supervision. 


CHAPTER XXVI 
Diseases arising from Reflex Irritation from the Teeth. 


A ffections of the N ervous System—A ffections of the Ear— 
Affections of the Eye—Affections of the Skin. 


In past years various lesions of the eye, ear and other organs 
were attributed to reflex irritation from the teeth. In reading 
the accounts of many of these cases, one is driven to the conclusion 
that the diagnosis was often incorrect, and that diseases which 
were merely coincident were frequently wrongly associated in a 
causal relationship. The histories of the cases, when read by the 
light of modern pathology, would suggest that, in the majority 
of the cases, the lesions attributed to the teeth were the result of 
septic absorption rather than reflex irritation. 


(A) AFFECTIONS OF THE NERVOUS SYSTEM. 


Epileptic and Convulsive Seizures.'—It is possible that epilepsy 
may be induced by dental irritation. Brown Sequard found 
that, after section of one of the lateral columns of the cord 
anywhere between the medulla and the tenth dorsal vertebra, 
epilepsy could be induced by very slight irritation of the fifth 
nerve. The following case is recorded by Bakewski 2 :— 


A young female had suffered from epileptic seizures for nine months, the 
fits having increased in frequency, there being several every day. The usual 
drugs were tried without effect. Finally, the teeth were examined and the 
maxillary right first molar and the mandibular left first molar were found to be 
carious. ‘These were removed and the fits ceased entirely and did not return, 
the patient being kept under observation for six months subsequently. Upon 


' The cases recorded under this and subsequent sub-headings have been 
introduced in order that the. student may gain some idea of the evidence on 
which the relationship between reflex dental irritation and other diseases is 
based. 

2 Brit. Dent. Journ., xii, 280. 
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being closely questioned, the girl remembered that before the fits commenced 
she had had some unpleasant sensations in the affected teeth, but nothing that 
could be described as pains. 


Roland Still+ records the case of a boy, aged 10, in whom 
epileptiform fits occurred, commencing about the age of 7 and 
gradually becoming more frequent and severe; there was no 
hereditary tendency to fits. There was extensive caries, oral 
sepsis, delayed and incomplete eruption of some teeth, and 
crowding and impaction in the mandibular incisor region, so that 
ten teeth were extracted on account of caries and two for im- 
paction. No further fits occurred so long as the boy remained 
under observation. 

A case of some interest came under the observation of Morton 
Smale :— 


A patient, aged 22, a male, always showed distinct signs of petit mal during 
the operation of filling, the symptoms being always more marked if an exposed 
nerve were touched. This patient, to the best of his recollection, had never 
suffered at any time with epilepsy, nor had he had fits of any other character. 


EK. C. Wilkerson * records the case of a lady, aged about 21, 
with pain in |8 region and a history of petit mal over a period of 
two years ; the gum over this tooth was incised and the frequency 
of the attacks lessened till a year later, when pain occurred in 
3|" regions; incision of their overlying gum then gave entire 
freedom from attacks for ten months, when they again became 
frequent, this time synchronising with pain in §8| region. 
Ultimately on removal of these teeth there was complete freedom 
from further attacks. 

With persons subject to epilepsy it is not uncommon for a 
fit to be induced by the irritation attending dental operations. 

Habit Spasm.—Some medical writers are of opinion that habit 
spasm may occasionally be connected with dental irritation. 
This is a functional: condition, and it is possible that a dental 
lesion may induce it, either directly by reflex irritation or in- 
directly by lowering the vitality. The following case, quoted in 
the ‘ American System of Dentistry,’ would seem to indicate that 
the dental trouble was intimately connected with the spasmodic 
condition, but it is unlikely that true chorea is ever the result of 
dental disease. The case is related by C. N. Pierce * :— 


1 Brit. Dent. Journ., |xiii, 468. 2 Ibid., 430. 
3 Tbid., iii, 598. 
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A boy, aged 9, had always been in good health until two years ago, when 
he was attacked with choreic movements chiefly in the muscles of the face, 
though present also in the muscles of the neck and shoulders. Owing to their 
local character, and the absence of the causes usually assigned for the appearance . 
of chorea, it was thought possible that the condition of the teeth might offer 
some explanation of the trouble. Careful examination of the mouth revealed, 
in addition to considerable overcrowding of the teeth, persistence of the 
deciduous incisors. Upon their removal the choreic movements at once 
subsided. After an interval of a year there was a return of the symptoms. 
Examination of the teeth again showed a persistence of the deciduous molars 
delaying the eruption of the premolars. Removal of the offending teeth was 
followed by complete recovery. . 


ws 


Spasmodic Closure of the Jaws.—The following case was 
reported by Ewart ! :— 


The patient, a man, aged 47, moderately addicted to alcohol, was suffering 
from an extensive chronic ulcer of the right leg. His illness began with a 
‘severe cold’ three weeks before his admission into St. George’s Hospital on 
September 20, 1899. The trismus set in quite suddenly during the night a 
week later, when he awoke in a fit of suffocation due to the closure of his lips 
unsupported by teeth. The same nocturnal attacks continued to occur in the 
hospital for five weeks. The rigidity of the jaws, of the floor of the mouth, of 
the platysma of the neck, and of the abdominal muscles was intensified by 
excitement, but there was neither opisthotonos nor any spasm of the limbs. 
Speech, respiration, and alimentation were much impeded, leading to loss of 
flesh and weakness. There was a tender and slightly swollen spot on the gum, 
and the case was diagnosed from the first as one of reflex spasm due to periosteal 
irritation and tenderness at the left posterior extremity of the upper jaw, and 
local treatment was recommended. This was finally resorted to, after various 
remedies had proved ineffectual, at the end of October, and the symptoms 
rapidly disappeared after the tender gum had been freely incised. 


This case was probably purely reflex, the edentulous and 


healthy condition of the gums excluding the theory that septic 


infection from the mouth was the cause of the spasmodic closure — 


of the jaws. | 
Many cases of inability to open the jaws arising from the 
teeth are not due to spasm of the masseter muscles (trismus) as 


is often supposed. The inability to open the jaw in most of the ~ 


cases arises from infiltration of the muscles and adjacent tissues, 


the interference with the movement of the jaw being due partly 


to mechanical impediment from the inflammatory products and 
partly to involuntary closing of the jaw. 

Paralysis of the Arm.—In the chapter on odontalgia reference 
was made to the occurrence of. pain in the shoulder traceable 


’ Brit. Journ. Dent. Sci., 1900, January 11. 
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to the teeth. It is interesting to note that cases of supposed 
paralysis of the arm have been recorded as due to dental lesions. 
Salter 1 records the following :— 


Miss B., aged 24, consulted me on October 15, 1864, respecting the mandibular 
left third malate and the symptoms to which it had apparently given rise. 
The tooth had pierced the gum, but it was low down and placed horizontally, 
the crown pressing forwards against the second molar. The tooth was carious. 
From the first attempt at the eruption of this tooth there had been much pain 
of the ordinary kind about the angle of the jaw; latterly it had been intense, 
and for a fortnight there had been paralysis of the left arm; the patient com- 
plained of total inability to use the arm, to raise it or grasp with the hand ; 
she could not employ the limb in dressing herself, and could not hold her fork 
at dinner. There was also a continuous pain of the whole arm resembling 
rheumatism. The tooth was extracted, but with extreme difficulty. As soon 
as the patient recovered from the pain of the operation she declared that the 
arm symptoms had vanished completely. 


J. H. Mummery records 2 that whenever he suffered from much 
pain in a mandibular left molar he could raise-his arm only with 
great difficulty and experienced a sense of weight and fatigue in 
the arm almost amounting to pain. 

In Salter’s case, as in many similar records, no electrical 
examination of the muscles could be recorded. Before arriving 
at a diagnosis of paralysis it is always advisable to exclude 
hysteria, and to satisfy oneself that the case is not one in which 
the part is involuntarily kept inactive in order to avoid pain. 

Spasm of the Sternomastoid (Wry-neck).—A case of spasm of 
the sternomastoid has been recorded by Hancock.? The patient, 
a woman, had suffered considerable pain in the left shoulder, 
apparently owing to the presence of a carious tooth on the left 
side. of the mandible. The head was drawn down almost to 
the left shoulder. On removal of the tooth the condition dis- 
appeared. In this case and in other similar cases recorded it is 
probable that the head was involuntarily bent down as a result 
of the pain and that there was no true spasm of the sternomastoid. 

Tonic Spasm of the Upper Extremities.—In the following case 
the spasm of the muscles would seem to have been related to 
pulp irritation :— | 

A robust, strong man of 29, who was not in the least nervous, suffered 


from toothache, caused by an exposed pulp in the maxillary left third molar. 
During repeated attempts at luxation of the tooth, which was fixed very firmly, 


1 “Dental Pathology and Surgery,’ 1874, 264. 
2 Brit. Med. Journ., September 9, 1905. 3 Lancet, 1859, 80. 


812 DENTAL SURGERY AND PATHOLOGY 


the forceps slid off and struck directly into the pulp. There was at once a tonic 
cramp of the flexor muscles of all fingers on both hands. Especially the left 
hand was closed so tightly that the patient could not open it, whilst he had some 
difficulty in opening the right. The flexibility of the arm was also affected. 
The patient, describing his condition, said he felt as though a very strong 
electric current passed through his head and arms, or as if the latter had pins 
‘and needles in them; a painful condition which caused the patient, usually 
showing great powers of endurance, to groan pitifully. Concentrated carbolic 
acid was applied to the pulp, whereupon the cramp gradually ceased. On the 
tooth being extracted the patient became normal, and could follow his business 
undisturbed all day long.1 


Paroxysmal Dyspneea.—W. L. Balendra ? records the case of 
a Singhalese woman aged 32. At the age of 22 she had suffered 
from asthma for eight months; it subsided with medical treat- 
ment. Ten years later the ‘asthma’ recurred, the spasms 
lasting about three minutes and being more frequent at night. 
No pain was referred to teeth and the case did not respond to 
medical treatment; the patient lost a stone in weight in six 
months. Radiologically |8 was found to be horizontally im- 
pacted. |78 were removed under general anesthesia, and the 
asthmatic attacks ceased almost at once and remained absent 
during the ensuing two years that the patient remained under 
observation. She regained her normal weight in two months. 


(B) AFFECTIONS OF THE EAR. 


Otalgia.— Earache, due to reflex irritation from the teeth, is 
not uncommon. 

Parodontal disease or a carious tooth will frequently infect 
the mucosa of the naso-pharynx and cause symptoms in the 
middle ear, of which the most common is earache. Politzer 


states ® that carious teeth are the most frequent cause of earache _ 


in children. In the light of modern experience, this cannot now 
be accepted. Much the most common cause is the presence of 
acutely infected tonsils, the presence of adenoids, or an acute 
naso-pharyngeal infection, either catarrhal or pyogenic. 

Much the commonest cause of earache, of dental origin, is the 
presence of an unerupted or erupting mandibular third molar, 
particularly when they are misplaced, and in all cases of earache, 
where there are no definite signs in the drum or the middle ear 

1 This case was recorded by G. Randorf in Items of Interest. 


2 Brit. Dent. Journ., |x, 339. . 
8 Edition 1909, 686. Translated by Messrs. Baillie and Heller. 
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to account for the pain, a careful examination of the teeth should 
be made. . | 

Even when the ear symptoms appear to be sufficient to account 
for the otalgia, the possibility that the condition of the teeth may 
aggravate the pain should not be overlooked. Similarly, pain 
may be referred from the ear to teeth. 

Deafness without definite lesions in the ear is at times 
apparently traceable to. reflex trouble from an unerupted 
mandibular third molar. In one case a patient developed what 
she termed a ‘ worry’ in the ear, which interfered with hearing. 
The ear was free from organic disease; and in the mouth the 
only possible cause of the trouble was an unerupted misplaced 
third molar. With the eruption and removal of this tooth the 
symptoms passed away. J. Howard Mummery 1 records a case 
of considerable deafness on the left side, which had existed for 
months in association with the delayed eruption of the maxillary 
third molar. The hearing was much relieved immediately after 
the extraction of the tooth and was fully restored the same day. 


(C) AFFECTIONS OF THE EYE. 


According to 8. EK. Whitnall,” reflex neurosis, from disturbance 
of the integrating mechanism of the fifth nerve, may lead to 
muscular disorders, twitching or pain and discomfort around the 
eyes, and sensory or vasomotor disturbances. He states that 
Black ® considers these to arise nearly always from pulp diseases, 
but occasionally from impactions. 

Lachrymation.—Apart from an emotional flow of tears from 
the distressing pain of odontalgia, the eyes will occasionally 
become suffused with tears through sudden pain caused by biting 
on a sensitive tooth. This is similar to the reflex overflow of 
tears produced by pungent vapours, e.g. strong ammonia. 

Spasm of the Orbicularis palpebrarum (Blepharospasm).— 
Excessive blinking is a mild variety of chronic spasms of the 
orbicular muscle of the eyelids. In a case of this kind seen by 
Knies, the spasms subsided immediately after the removal of a 
painful tooth. 

Blepharospasm is occasionally traceable to reflex dental 
1 Brit. Med. Journ., 1905, September 9, 553. 


2 Brit. Dent. Journ., xiii, 412. 
3 Ophth. Record., 1915, 24, 610. 
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irritation, and in such instances the trouble can be cured by atten- 
tion to the teeth. Blepharospasm may, however, occur in elderly, 


edentulous people, and a cure is then difficult, if not impossible. 


In these cases it is supposed that the osseous sclerosis present 
causes the ‘spasms reflexly by the imprisonment of filaments of 


the dental nerve. The spasm involves, in addition to the orbicu-. 


laris palpebrarum, many of the other muscles supplied by the 
facial nerve, and varies from a slight twitching of the orbicular 
muscle to a violent spasmodic contortion of the whole side of the 
face. Blepharospasm is usually asymmetrical, and is mostly 
‘seen in elderly females. “It has no association with tic convulsif. 


Strabismus.—A squint not infrequently develops during the 


period of the eruption of the deciduous molars, and many mothers 
are convinced that the dental irritation causes the squint. In 
these cases the disturbance created by the eruption of the teeth 
may act as the determining cause of the strabismus, the funda- 
mental cause being weakness of binocular vision and sep 
muscle balance co-ordination. 

Spasm of Accommodation.—Spasmodic contraction of the 
ciliary muscle, similar to spasm of the internal rectus, seems 


occasionally to have a reflex dental origin. Attention to the — 
teeth will sometimes cause a chronic ciliary spasm to relax, and — 


thus cure a troublesome case of apparent myopia. 

Paresis of the Levator Palpebree Superioris.—Hancock! and 
Nicol? have each recorded a case of ptosis which disappeared 
after the treatment of carious teeth. In all probability the 
ptosis in these cases was purely functional. 

Muscular insufficiency with diplopia has been attributed to 
painful carious teeth. 

Paresis of Accommodation.—Accommodation PATS attended 


by asthenopia, is recognised by many surgeons to be due to — 


diseases of the teeth. Schmidt * found it present in seventy-two 
out of ninety-two cases of dental caries. It probably results, as 
Knies * has suggested, from the lack of vigorous innervation 
brought about by the distressing pain. On the other hand, 
Priestley Smith found unimpaired accommodation in fifteen out 
of sixteen cases of odontalgia. 

Amaurosis and Amblyopia.—Amaurosis, or complete functional 


1 Lancet, 1859, 80. 2 Trans. Odonto. Soc., November 1895. 
3 Arch. f. Ophthal., xiv, 107. 
4 © Relation of Diseases of the Eye to General Diseases,’ 267. 
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loss of sight, and amblyopia or impaired visual acuity, are two 
functional conditions which have repeatedly been attributed to 
reflex dental irritation. There are many such cases on record. 
In some of them there was probably an acute retrobulbar optic 
neuritis, the result of inflammation by continuity of tissue, while 
in others the elements of hysteria probably predominated. 
Galezowski records a case in which a lady suffered from impaired 
vision after a tooth had been filled; her vision improved on 
the removal of the filling and relapsed again when the tooth was 
refilled. The removal of the tooth wrought a permanent cure. 

The following case of amaurosis consecutive to the extraction 
of a tooth is recorded by ‘Santamaria (La Stomatologia, Milan, 
July 1906). 


The patient was a soldier who, prior to enlisting, had followed the occupation 
of portrait painter. Six months after his arrival at the Florence barracks he 
suffered from a violent attack of inflammation of the pulp in the maxillary right 
permanent first molar, which tooth, being decayed, was extracted at once. A 
few hours after the extraction the patient again suffered from a neuralgic attack, 
the pain radiating from the right cheek to the eye of the same side, and from 
a rapid and progressive diminution in the visual power of the right eye, which 
very soon became amaurotic. This condition lasted five days, and, ceasing 
abruptly, was followed by intense amblyopia. An examination showed that 
the visual field had decreased both on the right and left sides, but to a greater 
extent on the former than on the latter, and that there was, in addition, an 
intense dichromatism for the blue and red primary colours. An external 
examination revealed nothing worthy of note;, in the mouth no pathologic 
lesion could be seen. 


The conclusions regarding the peculiarities of this case are 
that the amblyopia was not of reflex nature; that the dichro- 
matism was an interesting feature of the case by virtue of the 
previous occupation of the patient ; that the amaurosis and the 
dichromatism confirm the fact observed by Trombetta, viz. 
that the symptoms exhibited by those affected with traumatic 
neurosis become in preference localised in those organs which for 
each patient are of pre-eminent importance in his daily occupa- 
tion; that the nature of the traumatism was entirely out of 
proportion to the severity of the consecutive neurotic manifesta- 
tions, and that even the most insignificant stimuli may be 
followed by serious and unexpected consequences in the case of 
neuropathic patients. 

Glaucoma.—In referring to strabismus it was pointed out that 
the irritation from eruption might in some cases be the deter- 
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mining cause; in like manner it is possible that odontalgia may 
be the determining cause of a glaucoma. If an eye is anatomically 
in a condition favourable for the onset of an attack of glaucoma, 
severe pain arising from a carious tooth may so lower the vitality 
of the patient that the disease may be started. Von Hippel and 
Griinhagen } consider that irritation of the fifth nerve raises the 
intraocular pressure. Priestley Smith’s ? experiments, however, 
seem to show that the tension is not increased in odontalgia. 


Defects associated with Unerupted Third Molars.—Bowdler 


Henry ® states that healthy but unerupted third molars may 
produce serious ocular disturbance either by direct pressure on 
nerves or by reflex irritation. He quotes cases of blepharospasm, 
muscle paresis, ptosis, proptosis and monocular mydriasis cured 
by removal of misplaced third molars; and cases of refractory 
uveitis and ocular pain cured by X-rays and removal of buried 
third molars. 


(D) AFFECTIONS OF THE SKIN.* 


Clinical evidence suggests that certain skin eruptions may be 
provoked by reflex irritation from the teeth as a result of caries, 
impaction, or metallic fillings. Attention has been drawn to 
the latter recently since it has been shown that electrolytic 
phenomena can be demonstrated when amalgam fillings of 
different types are present, and a number of cases of chronic or 
recurrent ulcers of the tongue or cheeks of obscure etiology have 
cleared up after removal of the metal. Probably some of the 
recurrent ulcers were herpetic. 

Herpes simplex of the recurrent type is probably the most 
common eruption due to reflex dental irritation, and recently 
Silcock described a case of it affecting the cheek and recurring 
in spite of treatment until metallic fillings were removed with 
immediate effect. Although herpes is due to a virus the eruption 
is often determined by some stimulus to the nerve or to the skin 
or mucous membrane it supplies, corresponding to a ganglion in 
which the virus presumably resides. 

Herpes zoster less commonly: affects the face and usually 
requires a more drastic stimulus to provoke it, such as dental 

1 Arch. f. Ophthal., xiv, 1, 107. 
2 Priestley Smith, Giatectmn PRESS 1879. 


3 Brit. Journ. Ophthalmol., 1935, 378. 
4 This section has been kindly rewritten by Reginald T. Brain. 
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extraction with unusual trauma. It often occurs spontaneously 
and rarely more than once, so that it would be impossible to 
estimate the causative effect of coincident dental irritation. 

Alopecia areata frequently appears to follow shock and 
anxiety states, but only rarely are local foci of irritation dis- 
covered in areas supplied by the cranial nerves. A thesis was 
once put forward that areas of baldness in alopecia could be 
correlated with segments of the scalp and caries in certain teeth, 
but observations by Sequeira on a further group of patients gave 
entirely negative results, and a dental factor is not recognised as 
important in alopecia, with the exception that caries or pyorrhea 
may account for a toxemia affecting hair growth. 

Acne rosacea has a reflex factor more often in the nose than 
in teeth ; in fact, the latter must be very rare or overlooked. 
More commonly neglected caries results in chronic gastritis, and 
this is much more important in rosacea. 

Acne is unlikely to be dependent upon reflex irritation, for 
it has endocrine and constitutional factors, and the disturbance 
of sebaceous gland function is widely spread. 

Angioneurotic cedema and similar erythematous or cedematous 
lesions affecting the face, buccal or pharyngeal mucosa may be 
due to reflex irritation of dental origin, but so often they are not 
that only a dramatic response to some dental operation would 
suggest the relationship. 


CHAPTER XXVII 


The Operation of Extraction and the Surgical Removal of Teeth. 


The General Principles of Hxtraction—Extraction of Individual 
Teeth and Roots—Extraction of Misplaced Teeth—Extraction 
of Teeth under General Anesthetics—Difficulties, Complica- 
tons, and Sequele of Extraction of Teeth. 


EXTRACTION is an operation which requires skill, judgment, 
experience, and an accurate anatomical knowledge of the parts 
involved. As with all other manipulative proceedings, success 
can only be attained by actual practice. 


* (A) GENERAL PRINCIPLES. 


The tooth to be removed should be carefully examined in 
order that the operator may gain some idea of the amount of 
sound tissue present and the degree of force which will be necessary 
to dislodge the tooth. In the case of roots the edges must be 
defined, and for this purpose a blunt probe will be found useful. 


(1) Instruments. 


The instruments in general use for the removal of teeth are 
forceps and elevators. 

The forceps is made up of three parts, namely, the Bidet or 
portions beyond the joint, which are applied to the tooth, the 
joint itself, and the handles. Forceps should be made of fine 
steel, light, and yet strong enough to withstand without bending 
any strain that it may be necessary to put upon them. Blades 
shaped to fit the tooth they are intended to remove should be 
used, and when applied they should be clear of the crown. On 
longitudinal section a blade should present a thin wedge- shaped 
appearance. 


} 
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The handles should be of a size and shape to lie comfortably 
in the palm of the hand, and their relation to the blades should 
be such as to clear the lips when the blades are applied in the 
direction of the long axis of the tooth. For the anterior maxillary 
teeth the blades and handles should be in the same line (fig. 832) ; 
for the posterior maxillary teeth the blades should form a curve 


sassas 


> 


———S ee 


Fie. 834.—Suitable 
handles for all 
forceps for ex- 
4 : tracting maxil-. 
Fig. 832. Fie. 833. lary teeth. 
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(For the use of the blocks illustrating the various instruments we are indebted 
to The Amalgamated Dental Company Ltd.) 


with the handles (figs. 833 and 834); for the mandibular teeth 
the blades should be bent down from the handles at an angle 
of ninety degrees (figs. 835 and 837). 

For mandibular teeth and stumps many operators prefer to 
have a thumb rest as in fig. 836; it gives additional purchase 
and ease in exerting downward pressure in the application of the 
beaks. 

The elevator consists of two parts—the handle and the blade. 
The handle is about four inches in length and of a shape suitable 
to allow a firm grip to be obtained. The blade is of fine steel 
and about two inches long. Elevators are either straight or 
curved. In the straight variety the blade is thin, about one-fifth 
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of an inch in breadth, one surface being made convex and the 
other flat ; the point of the blade should be rounded as shown in 
fig. 841. In the curved variety, the terminal half-inch of the 
steel part of the instrument is bent at an angle with the shaft of 
the instrument (fig. 858). The edge of the blade of an elevator 
should always be kept sharp. 

The screw (fig. 842) is an instrument which on rare occasions 
is useful for the removal of deep-seated roots. 


Fig. 836.—Thumb 
rest on handle 
often used with 
fig. 835. 


Fic. 835. 


(2) Method of Holding Instruments. 


Forceps should be held as shown in figs. 838 to 840. The 


handles should rest comfortably on the palmar surface of the 
hand, and in such a manner that the end of one handle rests 
between the thenar and hypothenar eminences—the part of the 
hand where force can be applied with the greatest advantage. 
The thumb placed between the handles acts as a regulator to 
control the pressure of the blades upon the tooth. As a precaution 
it is well to have the ball of the thumb well between the handles, 
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Fre. 839.—Mode of holding lower ‘ hawk’s bill ’ 
pattern forceps. 


Fic. 838.—Mode of holding 
forceps for the removal 
of maxillary teeth. 


AW 
Fic. 840.—Mode of holding forceps of \ 
pattern shown in fig. 837, \ Ni NN 
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Fia. 842. 
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so that the pressure is counteracted by the terminal bony phalanx 
of the thumb as well as by the soft tissues. If this precaution 
be not’ observed, any sudden crushing of the tooth may be 
accompanied by a severe and very painful contusion of the 
operator’s thumb. 

The method of polite an elevator is shown in fig. 843. The 
handle should rest comfortably in the hand, the first finger lying 
along the blade and being brought near the point so as to prevent 
the instrument from slipping. The first finger should lie along 
the curved side of the blade for extractions on the right side of 


Fia. 843. 


the mandible, and along the flat side of the blade for extractions 
on the left side of the mandible. 


(3) Position of the Operator and the Patient. 


There should be a good light in front of the operating chair, 
and, if a proper dental chair is not available, an ordinary arm- 
chair may be utilised. The patient should be placed in an 
unconstrained position, but in such a position as will allow the 
operator all the freedom of movement which he may require. 

The position of the operator should be such as to enable him 
to use force to the greatest advantage. His left arm may be 


utilised, if necessary, for steadying the movements of the patient’s - 


head, while the fingers of the left hand can be employed :— 

(a) ‘To control the cheek and other soft parts so as to obtain 
a clear view of the tooth to be extracted and its immediate 
neighbours. 

(6) To support the mandible. 
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(c) To grasp the alveolar process in order to gain some idea of 
the effect of the force employed. 

The special positions for the removal of different teeth are 
described on p. 829. 


(4) Anatomy of the Teeth and Jaws. 


If the teeth be examined it will be noticed that as regards the 
roots they fall into three divisions :— 


(a) Teeth with single, round, tapering roots. 


Fic. 844. (From ‘ The Rhos pac System of Dentistry.’) 


(b) Teeth with single roots which are more or less irregularly 
flattened or curved. 
(c) Teeth with multiple roots. 
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Division (a) comprises the maxillary first incisors (deciduous 
and permanent), the mandibular premolars. 

# (6) The mandibular incisors and canines (deciduous 
and permanent), the maxillary canines and 
second incisors (deciduous and permanent), 
the maxillary premolars. 

2 (c) The maxillary and mandibular molars (deciduous 
and permanent). 


The shape of the roots, as we shall subsequently find, has an 
important bearing upon the manner in which force is to be applied 


when severing the roots from their attachments. To ensure 


skilful and successful operations a thorough knowledge of the 
alveoli of the teeth is necessary, and it is needless to say that 
this knowledge can only be gained by careful study of the bones 
(fig. 844). Some idea of the strength of different portions of the 
alveolar border will thus be obtained, a matter of some moment 
when force is being applied in the process of removing a tooth 
from its socket. In the maxilla the points to be specially noted 
are the thinness of the outer alveolar wall as compared with the 
inner, and the prominence of the bone in the region of the third 
molar. In the mandible, the outer alveolar border is, it will be 
seen, thinner than the inner, with the exception of that portion 
in the region of the third, and often of the second, molar; at the 
posterior portion of the socket of the third molar the bone is 
moderately dense. 


(5) Method of Using Instruments. 


The operation of tooth extraction when performed with 
forceps may be divided into three stages 1 :— 

(a) Adjustment of the forceps to the tooth. 

(6) Rupture of the membranes connecting the tooth with the 
socket and dilatation of the socket. 

(c) Removal of the tooth from the socket. 

In the initial stage the first step is the application of the blades. 
Care must be taken that the points pass between the gum and 
the tooth, and also that the blades are applied parallel with the 
long axis of the. root. | 


1 A description of the form of each tooth, with respect to its bearing upon 
the construction of forceps for its removal, will be found under the heading (B). 


_ pitarieate: 
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As a rule it is best to apply one blade first on the side of the 
tooth most obscured from view, and then lightly to close the 
other upon the opposite side. The blades should then be forcibly 
pressed upwards or downwards, as the case may be, in the 
direction of the apex of the root; a slight rotary or wriggling 
motion will often be found of assistance in the process. This 
‘ pressing ’ movement should be continued until a firm hold of 
the root has been obtained—a matter of great importance, as the 
successful removal of the tooth depends in a large measure upon 
the grip obtained. The handles should next be closed so as to 
give the blades a firm grip, and the amount of pressure applied 
should be such that when movement has commenced the blades 
do not ride upon the surfaces of the root. The amount of pressure 
must of course depend upon the character of the tooth to be 
removed and the resistance offered by the alveolar process. The 
thumb placed between the handles of the forceps, as already 
explained, should counteract the pressure on the root and prevent 
crushing. 

The second stage—the rupture of the membranous attach- 
ments and dilatation of the socket—is accomplished by employing 
force in either a rotary or a lateral direction. The movement to 
be employed depends upon the form of the root or roots to be 
removed and the resisting strength of the surrounding hard 
structures. Rotary movement is of course admissible only in 
the case of teeth possessing a single conical root. : 

The final stage is carried out by exerting extractive force in 
the direction of the long axis of the tooth, while at the same time 
following the line of least resistance ; the latter is determined by 
a knowledge of the anatomy of the alveolar border and by the 
sensation conveyed to the hand through the forceps. 

Elevators.—The removal of a tooth with a straight elevator is 
accomplished in the following manner :— 

The blade, with the flattened surface towards the tooth to be 
removed, is inserted between the root and the alveolar process, 
this surface being kept as far as possible parallel with the 
anterior surface of the crown. The blade is then forced down- 
wards so as to reach the root at a point as low as possible ; the 
. handle of the elevator is then rotated away from the direction in 
which the tooth is removed. This has the effect of raising the 
tooth in its socket and at the same time displacing it in the 
required direction. One such movement of the instrument 
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rarely suffices for the removal of a tooth, and a second, and — 


sometimes a third grip, each time nearer the apex of the root, 
has to be obtained. 


The method of using a curved elevator will be described in 


dealing with the removal of the roots of mandibular teeth. 

The Screw.—Before attempting to remove a deep-seated root 
with the screw, a good view of the root should be obtained by 
pressing the overlying tissues away. A clear view of the root 
canal having been gained, the screw should be carefully worked 
into the canal, and when sufficient hold has been obtained 
extractive force should be applied. 


(6) The Preparation of the Mouth. 


The tooth to be extracted should be freed from all foreign 
matter by the removal of any adherent salivary calculus and the 
thorough irrigation of the space around the teeth. For the 
purpose of irrigation peroxide of hydrogen is most useful, and 
the mouth should also be thoroughly rinsed with a suitable wash. 
The soft tissues around the tooth to be extracted should be 
swabbed with a 2 per cent. solution of iodine in alcohol. When 
many teeth have to be removed at one sitting every endeavour 
should be made to render the mouth as aseptic as possible before 
operating, especially in the case of patients suffering from paro- 


dontal disease. It is a good plan to prescribe a mouth-wash to — 


be frequently used for at least one week before removing the 
teeth. The patient should also irrigate the individual sockets 


with a suitable antiseptic. By the removal of the sepsis in the — 


mouth the resistance of the tissues is raised and they can react 
more readily to the injury caused by the removal of the teeth. 


(7) The Treatment of the Wound. 


The wound resulting from the removal of a tooth is a lacerated 
one. It is best treated by keeping the parts carefully cleansed 
from all foreign matter, and for this purpose an antiseptic mouth- 
wash ? should be used several times a day. On the extraction of 


' The following is a useful formula :— 


Fy Liquoris potassz SiG 47 Ee: ia We Aavi 
Acidi carbolici Spent te oe ava tae A 1Vis 
Aquam ey Aa he oe ad Ziv. 


M. One teaspoonful to be as with half a tumblerful of warm water as — 


a mouth- wash. 
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a maxillary tooth the discharge from the wound drains away 
naturally owing to the position of the orifice. The wound caused 
by the removal of a mandibular tooth cannot drain naturally and, 
should sepsis be present, the socket must be kept clean by gentle 
syringing with some antiseptic solution. 

The repair of the wound caused by the extraction of a tooth 
has never been carefully studied, but there is no reason to suppose 
that the process differs from that seen in. the repair of other 
bones. The changes in the bone as seen in dried specimens are 
as follows :— | 

(1) The margins of the sockets undergo slight absorption 
(fig. 845, a). 


Fia. 845. 


(2) The wall of the socket is covered with a layer of fresh 
cancellous bone which gradually fills up the whole of the cavity 
(fig. 845, b, c, d). 

(3) The compact layer forming the outside of the bone 
gradually spreads over this cancellous layer and eventually 
forms a complete cover (fig. 845, e and /f). 

Where the bone around the teeth has been chronically in- 
flamed, complete regeneration of the compact tissue does not 


_ character. 
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always occur, and the surface of the bone remains of an irregular 


The alveolar process is often splintered when extraction is 
difficult, and the sharp edges of the bone, which are often very 
painful, retard healing. It is advisable to remove these pro- 
jections of bone with a pair of ‘ nib- 
bling’ forceps, and for this purpose 
the instrument shown in fig. 846 is 
useful. 3 

In the case of molar teeth where 
the gum has receded the septum. of 
bone between the roots may, after 
extraction of the teeth, project above 
the general level of the wound. The 
removal of the projecting bone will 
often expedite the healing of the wound. 


(8) Extraction during the Menstrual 
Period. 


The extraction of teeth during men- 
struation should be avoided unless it 
becomes imperative in consequence of 
acute suppuration. (See also p. 884.) 


(9) Extraction of the Deciduous Teeth. 


1 


Fria. 846. (These forceps are Although the methods employed 
known as Jansen’s Mastoid 


Gouge Forceps. For the 12 the extraction of both deciduous 

use of this block we arein- and permanent teeth are alike in 
Saree te eae Mayer actual details, there are one or two | 

points connected with the extraction of 

the deciduous teeth to which attention may with advantage be 

directed. The degree of force necessary for the proper applica- 

tion of forceps to the deciduous teeth is usually less than that 
needed for the permanent teeth, and must accordingly be judged , 
in each case by the sense of touch if undue damage is to be | 
avoided ; particularly is this so as the time approaches when a _ 
deciduous tooth should normally be shed; similarly, as this 
period approaches and the roots of the deciduous teeth become 
absorbed, less force will be required to displace them. The 
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average child is a very good patient, but it must never be deceived 
or taken unawares ; if it is told that a certain dental operation 
will cause pain, and the probable extent of it, it will do its best 
to assist, but if it has been assured that it will have no pain 
and suddenly finds it to be untrue, not only does the dental 
surgeon deservedly lose its confidence—and usually for all time— 
but the child’s view of dental surgeons may be so altered that it 
may never again throughout its life go willingly to consult one. 
The spoiled child is anathema; apart from that it is to be 
regretted that ignorant parents are more apt to try to deceive 
and frighten children with regard to dental pain than are dental 
surgeons, whether it concerns the extraction of teeth or other- 
wise. The confidence and consent of children can generally be 
gained by the exercise of moral suasion after a little experience 
and practice. 


(B) EXTRACTION OF INDIVIDUAL TEETH AND ROOTS. 
(1) Maxillary Permanent Teeth. 


For the removal of teeth in the maxilla the patient should 
be so placed as to allow the left arm of the operator to embrace 
the head of the patient should this be necessary. The operator 
should stand at the right side of the patient, and slightly in front, 
the first finger and thumb being placed on either side of the 
alveolar process (fig. 847). If the patient becomes restless, the 
arm may be moved so as to encircle the head and hold it firmly. 

(a) Mavzillary First Incisors—The roots of the first incisors 
are usually cone-shaped, the anterior surface forming the arc 
of a larger circle than the posterior surface. Forceps for the 
removal of these teeth ought therefore to have the blades made to 
correspond to the surfaces. In removing maxillary incisors the 
posterior blade is applied first, care being taken to see that the 
edge of the instrument passes between the gum and the tooth. 
To dislodge these teeth a firm inward movement should be made 
in a direction towards the palate, this movement being followed 
by one in an outward direction. If this fails to dislodge the 
tooth from its attachments, a firm rotary motion, first to the 
right and then to the left, may be tried (the amount of rotation 
necessary being only about an eighth of the circle represented by 
the circumference of the root). 
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It is usually recommended that, in the first instance, rotation 
should be tried for the extraction of these teeth, but the teeth 
yield more readily and with less laceration of the soft tissues if 
the inward movement is adopted. | 

The extraction of the roots of these teeth does not, as a rule, 
present much difficulty. When the roots are moderately sound 
the instrument shown in fig. 832 may be used, but where the root 
is much decayed and lies well below the gum margin, a rather 


Fie. 847. 


finer pair will be found more serviceable. The manner of removal 
is similar to that adopted when the crown is standing. 

(b) Canines and Second Incisors.——The canines and second 
incisors are single rooted, like the first incisors ; but the difference 
between the curves of their anterior and posterior surfaces is 
greater than it is in the case of the first incisors. The roots of 
the canines are much longer and more firmly inyplanted than the 
roots of the incisors, and more force is therefore necessary for 
their removal. 

Forceps similar in pattern to those employed for first incisors — 
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may be used, the severance of the tooth from its attachments 
being brought about by force applied in an inward, followed by 
an outward, direction. The root of the canine being more or 
less three-sided, rotation cannot so well be adopted. The root 
of a canine tooth should be removed in the same manner as the 
whole tooth. . 

(c) Premolars.—T he first renal has usually one root flattened 
and more or less longitudinally grooved on its mesial and distal 
surfaces. If this grooving is very pronounced, the result is that 
the root is more or less divided into two slender terminations. 
The existence of such bifurcation can seldom be determined before 
operation, and would not alter the method of extraction, but the 
possibility of encountering this variation should be borne in mind 
and the lateral movement should be made very cautiously. The 
internal and external surfaces of the root are, for all practical 
purposes, equal in curvature. 

~The second premolar has usually only one root, which, in com- 
parison with the root of the first premolar, is not so flattened in 
the antero-posterior diameter nor so grooved and bifurcated. 

The blades of forceps for the premolars should be equal seg- 
ments of the same circle; they should also be bent at such an 
angle with the handles as to allow the handles to clear the lower 
lip. ‘The forceps shown in figs. 833 and 850 are useful patterns. 
In cases where patients can open the mouth widely enough to 
give easy access, straight forceps as in fig. 832 may be used, but 
often the use of these involves risk of pinching the lower lip 
between the handles as the blades are closed. In removing 
a maxillary premolar, the inner blade of the forceps should 
be applied first. For severing the tooth from its attachments, 
a slight inward movement should first be made, followed by 
an outward. If the socket does not then yield, the inward 
movement may again be made and repeated if necessary. The 
removal of the tooth from its socket is to be carried out by force 
applied in a downward and outward direction. The removal of 
premolar roots is carried out in a similar manner. 

For the removal of unerupted premolars an anzsthetic should 
always be given, as the removal of the premolar is frequently 
difficult. Nitrous oxide is quite sufficient if the operation is 
confined to one side of the mouth; but a longer period of 
anzsthesia must be obtained if it is necessary to remove both 
premolars at one sitting. The most suitable instrument for the 


: 


832 DENTAL SURGERY AND PATHOLOGY 


removal of the teeth is a pair of upper root forceps with rather 
long blades. The deciduous molar if present is first removed. 
In attempting the removal of the premolar, the inner blade of 
the forceps must be kept well inwards, the blades being thrust 
well upwards and extractive force applied in an inward direction. 


The occluding surface of the erupting premolar is directed slightly _ 


inwards, and, unless the precaution suggested is taken, the inner 
blade of the forceps impinges on the occluding surface and does 


not grip the inner aspect. The after-treatment of the wound . 


consists in the use of an antiseptic mouth-wash. 

(d) Molars.—The first molar has three roots, one palatine and 
two buccal. The palatine is the largest, subcylindrical in form, 
and often curved. The two buccal roots are placed one in an 
anterior and the other in a posterior position, the latter being in 
- a plane internal to the anterior root ; both are somewhat flattened ; 
the anterior is the larger. The roots of the second molar are 
similar in shape to the first, but are usually smaller and frequently 
two of them are conjoined. 

The third molar, when normal, has three roots, but very 
frequently these are all joined together and form an abrupt 
_ tapering cone, the point of which is often curved. Owing to the 
disposition of the roots, different forceps will be required for the 
removal of maxillary molars on the right and left sides (fig. 848). 
Of the blades, the outer or buccal should possess two grooves, the 
anterior being the broader and placed in a more external plane. 
This blade should also have a slight projection between the grooved 
surface for adaptation to the space between the buccal roots. 
The inner or palatal blade should possess only one groove. A 
well-made pair of upper molar forceps fits the neck of a maxillary 
permanent first molar perfectly. The blades should be bent at 
an angle with the handles, so that, when in use, the latter are 
clear of the lower lip. The palatine blade should be applied 
first, and in bringing the outer blade into place the point should 
be kept over the groove on the buccal side of the tooth, as this 
groove is a guide to the space between the outer roots. In order 
to sevef these teeth from their attachments, force must be 
applied, first slightly inwards and then outwards, the movement 
being repeated if necessary, the removal of the tooth from the 
socket being carried out by exerting force in a downward and 
outward direction. Too much outward movement leads to undue 
bending or fracture of the external alveolar ‘plate. 
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In removing the third molars the correct application of the 
forceps is of the utmost importance, as there is danger of including 
some of the soft tissue between the blades and the tooth and so 
causing a painful laceration. Force applied inwards, then out- 
wards, is generally sufficient to loosen these teeth, their removal 
being carried out by a downward and outward movement. 

For the removal of the third molars, most operators use a 
bayonet forcep (fig. 849) with the blades bent at a greater angle 


Fig. 848. 


than in those used for the removal of premolars. There is an 
abnormality of the maxillary molars which may with advantage be 
mentioned here. It consists in the posterior buccal root being 
situated in a plane much internal to the anterior root—in other 
words, it is an exaggeration of the normal arrangement. Such 
teeth are termed ‘ oblique-rooted.’ This abnormality is met with 
most frequently in the third molar, sometimes in the second, 
rarely in the first. The difficulty encountered in extracting these 
teeth is that the outer blade of the forceps is apt to slip round. 
Oblique-rooted teeth can at times be diagnosed by noting an 
undue prominence of the alveolar process over the anterior 
3H 
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buccal root; such teeth are best removed with forceps similar 
to that shown in fig. 849. i | 

Where a portion of the crown remains and caries has extended 
well below the gum on either the palatal or buccal side, ordinary 
molar forceps should be discarded and root forceps employed ; 
useful patterns are shown in figs. 833 and 850. The removal of 
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teeth in this condition is carried out as follows: It will be sup- 
posed that the decay extends deeply on the palatine side. One 


Pe ee See ess 


ee o) 


blade of the forceps should first be applied to the buccal side of © 
the tooth and to that root which is considered to be the stronger ; — 


the inner blade should then be applied to the palatine root, care 
being taken to insinuate it between the alveolus and the root. 
The forceps should be pushed well upwards until a firm hold of 
the root is obtained. A firm inward movement should then be 
made, as this will allow the inner blade to pass still higher up the 
palatine root and ensure steadiness should the blades tend to 
ride upon the surface of the root. An outward movement should 


next be made, but far less than that used in extracting molars — 


with the whole of the crown standing. This inward and outward 
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movement is to be repeated until the tooth is free, the force being 
principally applied in the inward direction. 

When the more extensive decay is on the buccal side the 
order of procedure is slightly different. The first blade to be 
applied should be the palatine, the outer blade being closed upon 
whichever of the buccal roots is considered the stronger. The 
extractive force should be applied first outwards and then 
inwards, these movements being repeated if 
necessary, the principal force being outwards, 
as the object in view is to prevent the instru- 
ment from slipping off the more decayed side. 

When a molar is so carious that very litile of 
the crown remains, but all the roots are still united, 
root forceps should be used. The inner blade 
should be applied to the palatine root first, the 
outer blade being closed upon the stronger of 
the buccal roots. Inward, followed by outward, 
movement should be employed, the point to 
bear in mind being to use force towards the 
side of the tooth which is considered to be 
the weaker. Usually the three roots come away 
together, but if one or two roots remain they 
can be removed later without much difficulty. 

Where the resistance presented by dense alveolar 
bone is very great and an unsuccessful attempt at 
removal has been made with ordinary ‘root for- 
ceps, an instrument with a buccal blade similar § 
to that shown in fig. 851 may be used. The 
inner blade is applied first, the outer being 
inserted, if possible, into the space between the buccal roots. A 
firm hold of the roots having been gained, extraction should be 
attempted by force applied in an inward and outward direction ; 
this failing, sufficient pressure should be put upon the handles to 
split the roots asunder. The sharp outer blade of the forceps 
will then pass between the buccal roots op to the palatine root, 
which can thus readily be brought away. A pair of ordinary 
upper root forceps should be employed to remove the buccal roots. 

If all three roots of a molar are separate, a slight rotary move- 
ment will usually suffice for their removal. 

Where there is danger of a molar fracturing, root forceps 
should be used in preference to ordinary forceps. 
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(2) Mandibular Permanent Teeth. 


For the removal of mandibular teeth the patient should be 
placed on a low level, the head being kept a little forward and 
the chin depressed. The position of the operator will depend 
upon the tooth to be removed and the instrument to be used. 
When hawk’s bill pattern forceps or elevators are used for teeth 
on the right side, the operator should stand behind and to the 


Fig. 852. 


right of the patient, the left arm being brought round the patient’s 
head. The thumb of the left hand should be placed on the 
inside and the first finger on the outer side of the alveolar process 
of the tooth to be removed, and the three remaining fingers under 
and supporting the chin. In placing the fingers in the mouth, 
care should be taken to depress the wrist so as not to impede the 
entrance of light (fig. 852). et 
When removing the anterior teeth or those on the left side of 
the mouth, the operator should stand on the right side and slightly 


a 
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in front of the patient. The left hand should be placed as 
follows: the second finger on the lingual side, and the first on 
the labial side of the alveolar process of the tooth to be ex- 
tracted, the thumb being placed under the chin (fig. 853). When 
employing forceps of the pattern shown in fig. 837, the operator 
should stand as shown in fig. 853, but it will be found difficult to 
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place the fingers of the left hand on either side of the alveolus ; 
indeed, they can only be used with advantage for retracting the 
cheek and supporting the mandible. 

In removing teeth from the mandible, the operator should be 
careful to guard against the sudden separation of the tooth from 
its attachments when raising the tooth from its socket, as, unless 
the instrument is well under control, damage may be caused to 
the maxillary teeth. 

(a) Incisors.—These teeth have each a single root, which is 
much flattened laterally. For their removal, forceps similar to 
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those shown in fig. 835 should be used, the blades being equal 
segments of the same circle. The lingual blade should be 
applied first, the loosening movement being made by taking the 


tooth slightly inwards and then outwards, the final extractive 


force being upwards and outwards. 
The removal of mandibular incisor roots is carried out in a 
similar manner. 

(6) Canines.—The mandibular canines have normally one 
root, which is flattened laterally. It is stronger and longer than 
the incisor roots. The removal of a mandibular canine is carried 
out in a manner similar to that employed for the removal of a. 
mandibular incisor, but as the canines present more resistance 
than the incisors greater force is usually required. 

(c) Premolars.—The mandibular premolars have normally one 
root, which is conical in shape. The conical shape of the root is 
not so marked in the first premolar as in the second, the outer 
aspect forming the arc of rather a larger circle than the inner 
aspect. Forceps similar to those shown in fig. 8835 may be used, 
the blades being practically equal in'size and shape. The lingual 
blade of the instrument should be applied first, the tooth being 
severed from its attachments by a slight rotary movement 
around the long axis of the tooth, first in one direction, then in 
the other ; should this not suffice, a slight inward, followed by 
an outward, movement may be tried, the tooth being raised from 
its socket by force applied in an upward and slightly outward 
direction. — 

The roots of mandibular premolars should be remeod in a 
manner similar to that required for the extraction of the whole 
tooth. When the root lies much below the level of the gum, the 
extraction is often troublesome owing to the difficulty in gaining 


a hold with the blades of the forceps ; in such cases, if an attempt — 


with forceps has failed, the straight elevator may be employed. 

Owing to their conical shape, the pressure exerted by forceps 
in grasping these teeth firmly sometimes occasions their suddenly 
jumping with some force from the forceps after the fibres of the 
periodontal membrane have been ruptured ; the sharpness of the 
blades is the best preventive of this, but in any case the direction 
of a possible jump must be carefully guarded so that the tooth 
may not disappear at the back of the mouth. 

(d) Molars——Mandibular molars have two roots, placed 


anteriorly and posteriorly. The roots are much flattened, and : 
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have a tendency to curve backwards, the curving being well 
marked in the second and still more so in the third molar ; a fusion 
of the two roots is at times met with in the second and, frequently, 
in the third molar. A section of a mandibular molar at the neck 


shows both the buccal and lingual surfaces to be 


composed of two segments of a circle touching ( @_ ) Posterior 
each other at one extremity, the anterior segment (*@ )Anterior 
being slightly the larger (fig. 854). Hach blade 
of the forceps used for these teeth should possess 
two grooves separated by a projection which fits into the division 
between: the anterior and posterior roots ; for all practical pur- 
poses the blades may be made of the same size, so that one 
instrument will suffice for both sides of the jaw. The instrument 
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best adapted for the removal of these teeth is shown in fig. 855. 
The advantages may be briefly summed up as follows: (1) A 
clear view of the tooth and its surroundings can be obtained 
during the whole period of removal ; (2) force can be applied with 
advantage ; (3) the alveolar process can be easily embraced by the 
fingers, or by the finger and thumb of the left hand. 
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One disadvantage of this shape is the difficulty of employing 
much inward movement particularly for teeth inclined inwards, 
the extent of inward movement being. limited by the proximity 
of the maxillary teeth; greater freedom of movement may, 
however, be obtained by using a similarly beaked forceps but 
with the handles bent at an angle as in fig. 856. 

In removing mandibular molars with forceps, the inner blade 
should be applied first and then the outer, care being taken to get 
the point of the blades between the interspaces of the roots. For 
severing these teeth from their attachments, a slight inward 
movement should be made first, followed by a movement well 
outwards, these inward and outward movements being repeated 
if necessary. The removal of the tooth from its socket is carried 
out by force used in an upward and outward direction. The 
upward force exerted upon mandibular teeth should always be 
well under control, as not infrequently the resistance is overcome 
very suddenly, and without such precaution there is danger of 
forcibly striking the maxillary teeth. As previously pointed out, 
the roots of these teeth are at times curved a little backwards, 
and it is often needful, in removing the teeth from their sockets, 
to twist the forceps in a curved direction backwards. 

In the removal of the second molar, too much outward move- 
ment is to be avoided, as the outer alveolar process is often very 
dense. 

The third molar is best removed with a straight elevator. A 


glance at the illustration of this tooth (fig. 857) will show that the — 


roots have a well-marked curve backwards, in addition to which 
the bone forming the socket of this tooth is stronger than is the 


case with the anterior molars. The removal of the third molar has - 


therefore to be accomplished by using force in a direction upwards 
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_and backwards ; in other words, in the curve following the arc of — 


the circle formed by the roots. This movement cannot well be 
carried out with forceps, but is easily accomplished with the 
elevator.as follows (it being assumed that the second molar is in 
place) : Hold the elevator as shown in fig. 843, and insert the 
blade between the anterior surface of the root and the alveolar 
process, keeping the flattened side of the instrument as far as 
possible parallel with the root surface. Then force the blade 
downwards towards the apex of the root and rotate the handle 
away from the direction in which the tooth is to be moved. This 


has the effect of raising the tooth in its socket and at the same time - 
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displacing it backwards. (The edge of the elevator which is to 
be brought into contact with the surface of the root should be 
sharp so as to cut somewhat into the cement.) If this movement 
is not effective the handle should again be raised and the flattened 
end of the instrument brought parallel with the anterior surface 
of the root, the extractive movement being repeated until the 
tooth is completely raised from its socket. In using the elevator, 
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special care must be taken to protect the tongue with the thumb 
or the fingers of the left hand, so as to provide against the instru- 
ment slipping and penetrating the tongue. 

With the third molar there is a tendency for the gum to 
adhere tenaciously to the posterior aspect of the neck of the 
tooth. When this happens it is better simply to raise the tooth 
from its socket with the elevator or forceps, as the case may 
be, and then separate it with a curved pair of scissors. By 
this method a severe laceration of the gum may at times be 
avoided. _ : 

The removal of mandibular molars when a portion of the crown 
is standing, but the caries has progressed below the gum on either 
the buccal or lingual aspect, is carried out with root forceps of 
shape shown in fig. 835. A similar condition in maxillary molars 
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and the method of their removal was referred to on p. 834. The 


principles there enunciated apply to the removal of the mandibular 
molars. ‘The main points to bear in mind are to apply the blades 
of the forceps to the stronger root, and to use the principal force 
in the direction of the weaker wall. om 

Where the roots of molars are still united, root forceps shoul 
be used, the blade being first applied to the lingual surface of the 
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stronger root. A firm hold having been obtained, the root may 
be removed by employing force in the same way as with ordinary 
molar forceps. Both roots will usually come away together. If 
only one root is extracted, the remaining root can easily be 


removed with the same forceps or with a curved elevator (figs. 858 _ 


and 859). The curved elevator should be insinuated between 
the root and the alveolar process so as to force the tooth into 
the empty socket, or the elevator may be placed in the empty 
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socket and rotated ; this will force the point through the septum 
of bone, when it will engage on the root near its apex and raise 
it up. 

With roots of mandibular molars when the bone presents great 
resistance, forceps with cutting blades may be used (fig. 860). The 
blades are inserted on the lingual and buccal aspects of the roots in 
such a manner that the points pass into the space between the 
roots. The handles are then closed and an attempt is made to 
remove the roots in the ordinary way, but, should this prove 
unsuccessful, the handles must be forcibly closed so as to divide 
the roots, which can then, as a rule, be removed with ordinary 
root forceps. | 

The advantage of splitting roots in a case similar to that shown 
in fig. 861 is apparent, as each root can then be removed in the 
line of its inclination. 


Ab 
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Fic. 861.—(a) Mandibular molar with divergent roots ; (b) the dotted lines show 
the direction in which the roots can be removed if the tooth is divided as 
suggested in the text. 


Where the roots are separated their removal is carried out with 
root forceps, an inward and outward movement being usually 
sufficient. The roots of third molars-may be removed with a 
straight elevator when the second molar is standing. The modus 
operandz is similar to that used in extracting the whole tooth. 

At times the mandibular molar teeth are tilted so that the 
crown surfaces stand towards the tongue. Their removal is 
best carried out with instruments of the pattern shown in figs. 837 
or 856, as the handles of forceps of the hawk’s bill pattern would 
come in contact with the maxillary teeth and impede the inward 
movement which is so necessary for the removal of teeth in this 
position. . 


(8) Deciduous Teeth. 


For the removal of maxillary incisors and canines, a small pair 
of straight forceps of the pattern shown in fig. 862 should be used. 
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The deciduous first molars are best removed with a ee of forceps 
like fig. 863. 
The mandibular incisors and canines require a small pair of 
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hawk’s bill forceps similar to the shape shown in fig. 835. For the 
deciduous molars a small pair of forceps similar to that illustrated 

in fig. 855 should be used. 
In removing deciduous teeth, care must be taken not to drive 
the forceps too far in or the permanent 


bi iil Wig ih \ il teeth may be injured, and this danger 
i " } Ns i li \ should be specially guarded against in © 
na shal Hl \ the case of the deciduous molars, as the 
Wi 7 |/ roots of these teeth practically embrace 
xi the crowns of the premolars. 
mg eee rv Dona Roots in the condition shown in fig. 
A. Colagiagss °Y" 864 are best removed with an elevator 


as follows: The thumb of the right hand 
being placed on an adjacent tooth so as to gain a hold, the point 
of the elevator is placed beyond the end of the root and pressure 
applied. Ina few cases it may be necessary to incise the gum 
before using the elevator. For the small pieces of the deciduous 
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teeth which persist and become wedged in between the per- 
manent teeth, small curved elevators will be found most useful. 


(C) THE EXTRACTION OF MISPLACED TEETH. 


The extraction of a misplaced tooth is perhaps the greatest 
test of the skill of an operator, and although it is impossible to 
give a complete list of the various malpositions met with, those 
most commonly seen will be mentioned and the usual method of 
removing such teeth indicated. 


(1) Maxillary Teeth. 


(a) First Incisors—The extraction of an irregularly placed 
incisor such as the right first incisor shown in fig. 865 is best 
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carried out with an instrument similar to that shown in fig. 866, 
the fine inner blade being applied on the palatal side and the broad 
blade on the labial. Extractive force should be applied princi- 
pally in the outward direction, and, if this is not sufficient, slight 
rotary movement should be tried. Where there is less room be- 
tween the approximal teeth, the projecting tooth may be removed 
with a pair of straight forceps (fig. 832), the blades being applied to 
the medial and distal aspects of the root. The blades should not 
be driven very far up, and the loosening of the tooth should be 
accomplished by a slight rotary motion, but care must be taken 
to avoid loosening the approximal teeth. 

(b) Second incisors lying internal to the arch (see fig. 867) can 
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be removed with the forceps shown in fig. 866, by placing the fine 
blade on the labial and the broad blade on the palatal side of the 


tooth. Extractive movement should be made inwards, followed 


by very slight outward movement ; this failing, rotation should 
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be tried, but, as pointed out on a previous page, this form of 
movement is not so suitable for second as for first incisors. 

(c) Canines placed high in the arch, as shown in fig. 868, may 
be extracted with a straight pair of forceps (fig. 832), the blades 
being placed on the medial and labial aspects of the root. Extrac- 
tion of such teeth is sometimes difficult. Slight but firm rotation 


may first be tried ; if this fails to loosen the tooth, slight lateral. 


movement may be attempted, the force being applied towards, 
and then away from, the mid-line of the mouth. 
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(d) Premolars misplaced, as shown in fig. 869, can be removed 
with forceps similar to those depicted in fig. 833, the blades being 
applied on the anterior and posterior aspects of the tooth. Force 
should be applied in a backward and forward direction, the move- 
ments being repeated alternately until the tooth is loosened in its 
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socket. A premolar placed as shown in fig. 870 can be removed 
with forceps similar in form to those depicted in fig. 833, with 
the outer blade strong but narrow. The extractive movement 
should be made mainly in an inward direction. 


(2) Mandibular Teeth. 


(a) Incisors misplaced, as shown in fig. 871, may be removed 
with ordinary lower root forceps (hawk’s bill pattern), the blades 
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being placed on the medial and distal surfaces of the root and 
movement applied in a direction towards and away from the 
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mid-line of the mouth. When the crowding is not severe 
(fig. 872), forceps of the hawk’s bill pattern with a strong but 
narrow inner blade should be used (fig. 874), and the principal. 


Fig. 874. Fia. 875. 


extractive movement made in an outward direction. For an 
incisor placed as shown in fig. 873, the narrow blade should be 
the outer one (fig. 875), and the principal force should be applied 
in an inward direction. 
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(6) Premolars placed as shown in fig. 876 are sometimes diffi- 
cult to remove. One of the most useful instruments for their 
extraction is a pair of upper root forceps (Read’s pattern, fig. 833), 
which should be held so that the concave curve of the blades is 
downwards. The blades should grasp the root on its anterior 
and posterior surfaces. Slight rotary movement may first be 
attempted, followed by lateral motion. ‘These movements should 
be continued until the tooth is found to yield. The application of 
too much force may lead to a fracture which would be extremely 
difficult to deal with. 

Where crowding is not very marked and the tooth is more 
in the normal line of the arch, a forceps with a narrow outer blade 
will suffice (fig. 875). Extractive force should be used principally 
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towards the median line of the mouth, and this may be combined | 
with slight rotary movement. 

(c) Third molars when partly erupted or misplaced are 
amongst the most difficult teeth to extract. The position of the 
misplaced tooth may amount only to a slight tilt forwards, or the 
tooth may be placed horizontally, the occluding surface of the. 
crown impinging on the posterior root of the second molar. In 
some instances the tooth may be so placed that the occluding 
surface looks downwards and inwards. An examination of speci- 
mens showing misplaced mandibular molars (figs. 113 to 116) 
shows : (1) That the roots of these teeth are to some extent covered 
by the ramus of the mandible ; (2) that the root of the tooth is in 
close proximity to the mandibular canal ; and (3) that only a small 
amount of bone exists at the posterior aspect of the second 
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Wherever there is reason to expect difficulty in removing a — 
third molar, a radiogram should be obtained in order to ascertain 
the relation of the tooth to its surroundings. 

When the tooth is in a normal direction, but retarded in erupt- 
ing through want of room in the arch, it is a good plan, before 
attempting removal, to remove the overlying gum in order to ~ 
obtain as clear a view of the tooth as possible. Where the tooth . 
is slightly tilted, the curved elevator will often be found a useful © 
instrument for removal ; the blade of this instrument can usually 
be inserted under the crown and the tooth prised upwards. 
Where the tooth is firmly embedded in the bone, the muco- — 
periosteum covering the alveolar process should be raised and the 
bone surrounding the tooth cut away before removal is attempted. — 
The wound left after the removal of the tooth should be syringed _ 
regularly until healing is complete. Attempts to remove such 
teeth by placing a curved elevator under them and forcibly 
prising them upwards invariably lead to failure, and may, if too 
much force is used, lead to fracture of the jaw. 


(3) The Extraction of Unerupted Misplaced Teeth, Impacted 
Teeth and Buried Apices. Alveolectomy. 


The removal of unerupted misplaced or impacted teeth may 
be necessary for several reasons: if impacted they may in — 
their efforts to erupt cause the absorption of part of a tooth 
which is in their way, and so, by involving its pulp give rise to — 
pain of greater or less intensity and continuity. Frequently 
- there is a narrow sinus from the surface near to the crown leading ~ 
to the potential space around the crown ; infection travels along 
this channel to this potential space and ultimately gives rise to 
changes of a chronic inflammatory nature, such as productive 
_ periodontitis, rarefaction of a part of the tooth and sclerosing 
of adjacent bone; these changes and the absorption of toxic 
material thereby brought about may give rise to pain or the effects 
of toxic absorption. Sometimes a tooth germ is congenitally 
misplaced and in the endeavour of the formed tooth to erupt 
signs or symptoms additional to or in place of those already 
mentioned are caused which make it desirable or necessary that 
it be removed. The teeth which are most frequently misplaced 
or impacted in this manner are mandibular third molars, maxillary - 
permanent canines, mandibular second premolars, and maxillary 
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premolars, though any tooth may on occasion be found 
misplaced. 

It is the custom now in many of these cases to remove such 
teeth by what is called the surgical removalof teeth; the indications 
for such procedure will depend largely on the skill of the individual 
operator. Extraction by means of forceps and elevators is, of 
course, surgical removal, but in some cases additional surgical 
procedure in conjunction with the use of these is of such value in 
lessening the trauma and damage which might otherwise be done 
and in hastening healing that it has now come to be an approved 
method in certain circumstances. 

It would be out of place here to attempt to give a detailed 


description of technique suitable to every case ; each case must 


obviously be treated on its merits, but the broad principles of the 
procedure may be indicated. Whenever any such operation is . 
contemplated radiograms from several aspects, preferably 
stereoscopic, are a necessity. 

The principles involved are that a curved incision is made 
through the mucous membrane to one side of and concave 
towards the area through which it is desired to remove the tooth. 
The size and shape of the flap to be reflected are of considerable 
importance and must be so arranged that the base of the flap is 


‘towards its blood supply ; in the case of the maxillary canine this 


is derived from the descending palatine branch of the internal 
maxillary artery ; passing through the posterior palatine canal this 
vessel runs forward in a groove midway between the mid-line and 
the edge of the gum to the incisor (Stensen’s) canal, where it anas- 
tomoses with the nasopalatine artery. ‘Fhe mucous membrane 
is then raised from its attachments to the underlying bone, and 
the flap folded back and held in this position by retractors ; the 
bone is then cut away over the tooth by means of burs on the 


dental engine or by chisels, used either by hand or with a mallet 


as its density may indicate or, if the bone is very thin, it may be 
cut through and reflected, still attached to the mucous membrane, 
though this is not often possible. 

When the tooth has been freely exposed it is freed from its 
attachments, by forceps or elevators or such other levering 
instrument as may be convenient, and removed; after hemorrhage 
has been controlled the wound is washed with warm saline and 
the reflected flap of mucous membrane replaced and stitched into 
position and the wound allowed to heal ; if it is infected it may 
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be necessary to leave one corner (the most dependent) open and 
insert a gauze drain; this opening may be used for lavage later 
on should it be necessary. Such technique, the position and 
direction of the incision being decided by the area to be opened, 
is suitable for the removal of such buried teeth as misplaced 


maxillary canines, which are generally removed from the palatal 
aspect (see figs. 877 and 878), and impacted mandibular second 
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Fic. 877.— Incision for unerupted canine. 
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Fie. 878.—Removal of an unerupted canine.. (From the Dental Record.) 
premolars, which are removed from the buccal aspect. An 
example of this latter is shown in fig. 879 ; here the mandibular 


second premolar is seen impacted between the first premolar and 
In the case of an impacted tooth, 


the permanent first molar. 

in order not to injure teeth against which it may be impacted 
after it has been exposed, it is sometimes advisable to cut it in 
two with a bur, or having notched it with a bur, to divide it by a 


blow with a mallet and chisel ; this also facilitates its removal, but 
great care is necessary in the latter case lest more damage than 


is desirable be done. 
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In the case of misplaced or impacted mandibular third molars 
the same principles are involved, the bone in this region is usually 
denser and more difficult to remove and the gum overlying the 
tooth is frequently removed instead of being reflected and 
replaced. A series of bone chisels, gouges, picks, and elevators 
(figs. 880 to 883) has been devised specially for the surgical 
removal of this tooth by G. B. Winter, and in his hands their 
successful use is amply demonstrated, but it must be remembered 
that it is the skill of the individual and not the instrument used 


Fic. 879. 


which results in the successful removal of these sometimes very 
difficult teeth. 

In the removal of these teeth it is usual, if bone is to be re- 
moved, to remove it from the buccal rather than the lingual aspect, 
though it is considerably thicker on the buccal aspect in this region. 
Bearing this in mind, and the surgical ideals of drainage from the 
lowest point and diminution of the area to be drained to a mini- 
mum, a procedure has been designed by Warwick James * for 
their removal from the lingual aspect ; stating that accessibility 
was greatly increased, lighting improved and the operation more 
controlled, he describes the operation as follows :— 


‘ A general anesthetic is used. Dr. Bernard Johnson, to whom I am indebted 
for help, uses an intratracheal tube passed through the nose. 

‘The operator sits at the head of the table. The patient’s head is fully re- 
tracted and fixed as firmly as possible with a head-clamp. A modified Boyle- 
Davis gag (without anesthetic tube) is used to keep the mouth open and depress 
the tongue. A head-mirror or head-lamp is employed by the surgeon to obtain 
the necessary lighting of the field of operation whilst the assistant uses a head- 
lamp. 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), 1935, xxix, 9. 
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Fia. 880. Fie. 881. 
Two forms of Winter’s bone cutting instruments. (The Cleveland Dental Manufacturing Co.) 


Fia. 882. Fie. 883. 
Two forms of Winter’s elevators. (The Cleveland Dental Manufacturing Co.) 
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‘The position does not demand packing of the throat, but this is advisable 
both in the event of hemorrhage and in order to catch chips of bone. If the 
tongue bulges up at the side of the spatula on the gag, a single swab can be tucked 
in. The incision is made behind the second molar from a point on the lingual 
aspect about level with the apices of this tooth (fig. 884). It passes as a curve 
about } in. behind the tooth, keeping more or less equidistant from it as far as 
the fold of the cheek. If the incision is too far back the lingual nerve may become 
exposed. Additional incisions will be necessary—one of about # in. to 1 in. at 
the outer end of the first incision towards the base of the coronoid. A posterior 
flap is then raised. A chisel starts the separation from the bone most readily 


Fia. 884. Fria. 885. - Fia. -886. 


Fic. 887. Fic. 888. Fic. 889. 
(Figs. 884 to 889 from Proc. Roy. Soc. Med.) 


(fig. 885) and separates the mucous membrane from the bone more effectively than 
a periosteal elevator. When there is tension, or when further space is required, 
the incision is extended, possibly higher on the coronoid, or towards the cheek, 
or a nick is made towards the pharynx at the lingual end. It is remarkable how 
small a nick will permit of considerably increased retraction of the tissues. 
‘When the tooth and the bone overlying it are freely exposed, a wedge-shaped 
piece of bone is removed from the inner plate. It is best to employ ‘the chisel 
at a point as far posterior as it is desired to go and to make the anterior cut 
secondarily. The actual removal of this wedge-shaped piece will vary according 
to the position of the tooth. The bone over the lingual and distal aspects of 
the tooth must be cut away until complete exposure is obtained (fig. 886). If the 
tooth is situated buccally, as is often the case, part of the base of the coronoid 
must be removed. In all cases the bone behind the tooth must be cut away, 
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but on no account must that in front be disturbed. The tooth is then loosened 
in its socket with forceps ; it is better to avoid using elevators as far as possible, 
although there are occasions when they are useful. Great force must be avoided, 
and if it appears to be demanded, more bone should be cut away. 

‘When operating on the right side of the mouth the ordinary hawk’s-bill 
forceps are found to suffice but, the arm of the Boyle-Davis gag being on the left 
side, it is easier to use upper forceps on that side, the removal generally being 
effected by upper root forceps. In order to loosen the tooth upper molar splitting 
forceps will frequently obtain a grip upon the tooth that none other will achieve. 
The displacement of the tooth should be effected quite easily without any force 
coming against the bone at the back of the second molar, or, if possible, in any 
way injuring the strip of mucous membrane that has been left behind this tooth. 
After the tooth has been removed sharp angles of bone are rounded off. It is 
most important that the wound should be cleared of any loose fragments. Then 
a catgut suture may be inserted towards the lingual end of the posterior flap 
and stitched to the buccal flap at a point corresponding with the end of the first 
incision (fig. 887).1 It should be so arranged that, when tied, a definite space is 
left from which drainage can take place at the lowest point (figs. 888 and 889). 
There should ‘be no puckering of the flap, nor should there be tension. The flap 
itself should come in contact with the mucous membrane at the back of the 
second molar. When this has been done a swab should be taken and gentle 
pressure made upon the flap so that it is brought as firmly as possible into contact 
with the tissues beneath. Finally, a long strip of gauze placed in the cheek is 
packed firmly on to the top of the wound and the mandible closed against the 
maxilla, a short end of the gauze hanging out of the mouth. 

‘I have not described any cases in detail, but a sufficient number of operations 
have been carried out to enable me to express considerable confidence in the 
procedure. Deeply-situated teeth have been removed, when formerly extraction 
of the second molar would have been necessary in order to gain access. In nearly 
all cases the freedom from after-pain, the slight amount of swelling, and the 
almost complete absence of trismus have been most encouraging. My chief 
error at first was due to an endeavour to close the wound too firmly. Should a 
stitch be necessary to hold the soft parts in position, it should be removed early 
if swelling or pain is marked, even on the day following the operation. 

‘ In giving details of the operation it has been assumed that the tooth is deeply 


situated. As is well known, many variations in position occur and quite com-' 
monly the tooth-is so closely related to the second molar that the mucous mem~- 


brane behind this tooth cannot be kept intact.’ 


Owing to the frequency with which the mandibular third 
molar is misplaced or displaced, and the difficulty that may be 
encountered in its removal under these circumstances in adult 
life, C. Bowdler Henry has devised an operation for the removal 
of this tooth in its developmental stage, either before or soon after 
its calcification has commenced, and when it is more superficially 


1 The stitch may often be placed more posteriorly in order to facilitate 
drainage. 


a 
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placed than later on. He states that probable impaction may be 
diagnosed from radiograms between the ages of nine and eleven 
years, and summarises the indications for its prophylactic 
enucleation at this stage as follows :— 


(a) In early cases, before calcification of M3, when the crown 
of M, is crowded against the root of M, and when M, crypt 
is sharply tilted behind and above M, and crowded upon it 
(compare figs. 890 A and £). 

(b) At a later stage, after calcification of the cusps, when the 
orientation of the crown of M, is seen to be abnormal in 
either a mesio-oblique direction, as in fig. 890 F, or in a 
lingual direction, as in fig. 890 D, especially when there 
is further evidence also of molar crowding as shown by 
M, being pressed under the posterior convexity of M, 
(figs. 890 B and Lf’). : 

(c) When the molar teeth, and especially M3, are abnormally 
large (fig. 890 G). 

(d) When M, (mandibular) is of normal size but M, (maxillary) 
is abnormally small or congenitally absent. 

e) When M, is grossly deflected by a supernumerary tooth 
(fig. 890 H). | 

(f) When through the early loss of the deciduous molars, M, 
and M, having tilted forward, it is proposed to push these 
molars backward in order to allow PM, and PM, to erupt 
into their proper places. 


He states :— 


‘ Although it is possible to perform this operation under nasal nitrous oxide 
and oxygen anesthesia or even under block novocaine with suitable premedi- 
cation, these cases are most conveniently operated upon under endotracheal 
narcosis. Absolute asepsis is imperative, and for this reason patients cannot 
be suitably dealt with in a dental surgery ; they should be hospitalised. In- 
fection in a crypt may easily lead to osteomyelitis and all its sequel. 

‘With the mouth open and suitable retractors in place, the vestibulum of the 
cheek is stretched so as to bring the ascending ramus into prominence. To 
effect this, a rounded retractor (such as a Frankel tongue depressor) is pushed 
backward along the buccal sulcus in the mouth to the outer side of the ascending 
ramus. A slightly curved incision (fig. 891 A) is then made, beginning in front 
at the posterior limit of the tight pad of gum which overlies the second molar 
and extending for three-quarters of an inch upward. The convexity of the curve 
should be toward the midline of the mouth. The incision is made deeply to the 
bone and passes through fibres of the lower attachment of the temporal muscle, 
sometimes severing a nutrient vessel. The orifice of the third molar crypt is 


Fic. 890. 
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seen at once, and the bone is bared with a narrow raspatory over an area half an 
inch square. The sides of the wound are held open with toothed retractors, and 
the roof of the crypt is removed. In young patients the roof is never complete 
and is as thin as eggshell, so that it can very easily be removed by hand pressure, 
or more neatly by light blows on a half-inch mastoid chisel with a mallet. Four 
strokes usually suffice to lift off a square from the roof of the crypt and give 
ready access. An important point to remember, however, is that rapidity of 
operation depends on getting the calcified mass out easily. The novice is liable 
to operate through too small an opening. If the cusps only are calcified, a sharp 
spoon, shaped like a large dental excavator, readily crushes the occlusal surface ; 
but if the crown is calcified, it will not break and the orifice must accordingly be 
made very much larger. 

‘The advantage of operating soon after the beginning of calcification is 
obvious. In the early stages (no later than that of fig. 890 F’) the crypt is dis- 
tended almost to its full size but the calcified mass is still small. There is 
therefore plenty of room between it and the crypt wall for inserting instruments. 
_ Later on, the calcified crown fills the whole of the crypt (as in fig. 890 H) and 
its manipulation becomes progressively more difficult. 

‘When the overhang of the roof has been removed as far as is necessary, 
a flat spoon is passed down the side of the crypt and its contents are enucleated. 
Usually the first object to be delivered is a square, firm, pale pink disc, the 
dentine papilla, which squeezes out. Further curettage either breaks up the 
calcified mass, which then comes away piecemeal, or delivers it whole. The 
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Radiogram of the molar regions of children ranging between seven and 
thirteen years, illustrating the indications. for prophylactic enucleation of the © 
M, follicles. 


Radiogram A shows normal development at the stage when the crypt of M, 
is well formed but before calcification of this tooth has commenced. Radiogram 
E shows a similar stage but in a case of molar crowding. 


Radiograms B and F show cases corresponding to A and £ at the stage when 
the cusps of M, have just calcified. In B there is an abundance of room between 
the three molars, and the tilt of M, is not excessive. _ This case is normal, In F 
the molars are crowded together. the convexity of M, lying in the concavity of > 
M,, the tilt of M, is excessive and its impaction inevitable. Cases H and F' are 
suitable for M, enucleation. 2 


Radiogram CO shows a case of normal development with M, of subnormal size 
and should be compared with radiogram G from a patient of the same age in which 
all the molars are large and crowded upon each other. In G, M, is too wide in 
its anteroposterior diameter to erupt, and since its impaction is inevitable, its 
early enucleation is indicated. 


Radiogram D shows a case of impaction of M, against M, and the complete 
lingual rotation of M;, which should be removed. 


Radiogram H shows a case of a well-formed supplementary moiar, M, develop- 
ing above M, and impacting it. M, should be removed. 


Both radiograms D and H illustrate the value of early radiographic examina- 
tion... An easier operation with less trauma and a better result might have been 
expected had these two patients been diagnosed several years earlier. 

(From American Journal of Orthodontics and Oral Surgery.) 
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connective tissue of the follicle separates easily from the bony wall and is re- 


moved. The field is kept dry with a suitable aspirator and finally, in case any - 


calcific material and bone débris are left behind, the crypt is flushed with saline. 


Fie. 891. 


The stages of operation for the enucleation of a right mandibular third molar 
follicle. A shows the incision on the ascending ramus. B shows the integuments 
retracted and exposing the orifice in the roof of the bony crypt. C shows the 
crypt opened up and the delivery of the calcified mass. (From American Journal 

of Orthodontics and Oral Surgery.) 


Fie. 892. 


Radiograms of a case of potential impaction of the mandibular third molar, 
treated by enucleation of the follicle in a child aged nine and one-half years. 
A, Before operation ; B, twenty-two months after operation. (From American 
Journal of Orthodontics and Oral Surgery.) 


‘On account of occasional hemorrhage into surrounding tissues it is best to 
leave the wound unsutured and to apply pads of cotton wool on the face under 
a tight bandage. Any seepage of blood comes out through the wound, which 
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invariably heals by first intention. Provided the case is handled with aseptic 
precaution, there is no need to introduce antiseptics or plugging. 

‘The operation is quickly and easily performed. Although the tidying up, 
if scrupulously done, may take several minutes, the actual removal of the tooth 
germ should not exceed a minute, and the procedure contrasts most favourably 
with the difficulty of extracting the same tooth when the crown is formed, and 
still more when it is deeply buried or horizontally placed with perhaps divergent 
curving roots. The trauma is less and the patient benefits by losing the tooth 
at a time when the bone is soft and healing is rapid, and before infection has 
crept in. Instead of a socket which may take six weeks to heal and give trouble 
and postoperative pain, the incision of this operation heals by first intention 
and the crypt is quickly obliterated. There is no disability. The patients are 
allowed up on the following day.’ 1 (See fig. 892.) 


The principles of clean incised wounds the flaps of which may 
be replaced later, and the chiselling or cutting of bone by pur- 
poseful movements rather than its haphazard breaking and 
bruising, all tend to lessen the amount of damage done in the 
removal of such teeth, to lessen pain and to expedite healing. 
A clean view must be obtained and one’s sense of touch so 
educated that one knows exactly how and where the tooth lies. 
Otherwise one is working in the dark and against unknown — 
resistances. Small trephines, for use on the dental engine, are 
made for the removal of portions of bone ; these are not so much 
of use for gaining access for the removal of teeth as for the 
removal of small buried apices of teeth after their localisation by 
radiograms. 

The operation of alveolectomy is occasionally necessary in 
such cases as undue prominence of the maxillary alveolar process, 
particularly when associated with a short upper lip, or when 
marked irregularities of the bony contour of the alveolar ridge 
exist ; it may also be done after multiple extractions in order to 
attain rapidly a smooth and even contour of the alveolar ridge 
for the greater ease and comfort of fitting and wearing dentures 
shortly after the extractions have been completed. The operation 
is, however, not often required. 

In cases where extractions have not recently been done the 
operation may be done by making an incision down to the bone 
along the border of the alveolar ridge and raising a flap on each 
side with a periosteal elevator ; the excess alveolus is then exposed 
and may be removed with chisels and bone-cutting forceps. Some 

: For further details of this operation the student should consult Bowdler 


Henry’s article in the American Journal of Orthodontics and Oral Surgery, 1938, 
RIV, darn ' 
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operators smooth over the bony edge after this with carborundum 
stones on a dental engine; any redundant gum may then be 
trimmed away with curved scissors and the cut edges approxi- 
mated and sutured with interrupted horsehair sutures over the. 
trimmed alveolus. Hemorrhage is apt to be troublesome, and 
as some absorption may always be expected in alveolar bone it is 
better to remove too little than too much. In cases done after 
multiple extractions the division of soft tissues and laying bare 
of the bone is already done, and it only remains to trim off sharp 
alveolar prominences with small bone-cutting forceps and round 
off sharp edges with a carborundum stone before trimming the 
edges of the soft tissues so as to get good approximation before 
suturing them, unless of course it is desired to remove further 
bone on account of undue bony prominence of the alveolus. 


(D) THE EXTRACTION OF TEETH UNDER GENERAL 
ANAISTHETICS.! / 


Nitrous Oxide, administered with air or oxygen, still holds 
the primary place for dental extractions for the following 
_ reasons :— 


(1) The patient requires no preparation beyond starvation 
for three hours. } 

(2) The induction is speedy and not too unpleasant. 

(3) Recovery is equally quick and complete, thus allowing 
the patient to leave the dental surgery within a short time of the 
extractions. 

(4) Anesthesia can be prolonged indefinitely in the average 
patient. | 

(5) Provided asphyxia is avoided nitrous oxide anesthesia is 
moderately safe. 


The present tendency is always to administer it by the nasal 3 
route ; only in the very difficult and alcoholic patients is it neces- 
sary to resort to a mouthpiece as well as a nasal attachment, 
and then the former can be abandoned once the patient is induced. 
A pharyngeal pack composed of gauze, gamgee, marine sponge, 
or rubber, with a tape attachment is essential in all cases as it 
serves three very useful purposes :— 

(1) Limits, if not .entirely prevents, mouth-breathing and 


1 For the revision of the details of anesthetics the authors are indebted to 
J.-H.’ T. Challis. 
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therefore assists in the maintenance of anesthesia through the 
nose. 
(2) Aids in preventing foreign bodies such as’ teeth, fillings, 
or splinters thereof, entering the cesophagus or respiratory tract. 
(3) Can be used as a swab to dry up fossx, or the mouth 
generally, of accumulating blood. 


This pack is best inserted by the anzsthetist in such a way as 
not to impede nasal respiration or cause coughing or retching, 
but care must be taken that it does not obscure a clear view of 
the teeth to be extracted. Having inserted this pack, it is 
obviously the duty and responsibility of the anesthetist to see 
that it is removed at the completion of the operation. 

The present tendency of administering nitrous oxide and 
oxygen rather than nitrous oxide alone has the following ad- 
vantages :— 


(1) The danger of asphyxia is lessened. 

(2) Anesthesia is quieter. 

(3) Congestion of the mucous membrane is lessened, fay 
therefore, the operator gains a clearer view of the teeth to be 
extracted. 


The disadvantage is that patients display a tendency towards 
nausea and giddiness. 

Ethyl Chloride is a useful anzesthetic for short dental extrac- 
tions lasting up to one minute in very small children to whom the 
administration of nitrous oxide may be found most difficult. 

It is safest given on an open mask rather than in a closed bag, 
although the former method is much more extravagant. 

Divinyl Ethers (Vinasthane) can be used in the same way 
as ethyl chloride. Return to complete consciousness is perhaps 
slightly quicker and duration of anesthesia shorter. 

Ether is no longer used as the sole anesthetic owing to the 
unpleasantness of its induction, but it is a useful adjunct to pro- 
long and deepen a nitrous oxide and oxygen anesthesia. Should 
prolonged and difficult oral manipulation be anticipated the 
patient must be fully prepared as for any major surgical pro- 
spelen The administration of omnopon gr. 3, scopolamine 
gr. ;+5 one hour prior to the induction of anesthesia fulfils two 
useful purposes: allays those fears always associated with the 
anticipation of surgical interference, and secondly, dries up oral 
secretions. 
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The induction is performed by nitrous oxide and oxygen and 
sufficient ether is added to allow the easy passage of a tube into 
the trachea by the nasal route, thus leaving the mouth entirely 
at the disposal of the dental surgeon. The pharynx is well packed 
with gauze wrung out in saline or liquid paraffin to prevent any 
post-operative soreness of the throat, which is apt to occur if dry 
gauze be used. The administration of the anesthetic is con- 
tinued through the nasal tube. This somewhat complicated 
procedure is only permissible in the hands of those trained in the 
passing of intratracheal tubes, and, as with all anesthetics, © 
requires the full and undivided attention of the administrator. 

Chloroform.—This anesthetic certainly holds no place in 
anesthesia for dental work unless specially ordered by a competent 
medical authority, and even then should never be administered 
except in the horizontal position. 

Evipan and Pentothal Sodiwm.—These two drugs are adminis- 


tered by the intravenous route, and produce surgical anesthesia 


lasting from five to seven minutes, but should it be necessary, 
anesthesia can be prolonged up to half to three-quarters of an 
hour by giving continuous intravenous injections. Although it 
_ is a common practice to administer these drugs in the sitting 
position, the consensus of opinion is that under no conditions 
should they be given other than in the horizontal posture as they 
cause a heavy fall of blood pressure. Return to consciousness, 
although apparently quick, is not always complete for perhaps 
some eight to ten hours, therefore the administration of these 
drugs is undesirable unless the patient can be under full nursing 
care for some time following the injection. 

The Preparation and Care during Extractions.—The last meal 
should be taken at least three hours before the administration 
of an anesthetic and the meal should be of a light character. 
The position of the patient during the induction. of anzsthesia 
and whilst under its influence should differ but little, if at all, 
from those already advocated for teeth extraction, except that 
the head should not be placed so far back. All tight clothing 
must be loosened, dentures removed from the mouth, and care 
taken to avoid any word or action likely to alarm the patient 
before and during the induction of anesthesia. The operator 
should always decide beforehand precisely what he intends to 
undertake, and it is wise not to attempt too much. Care should 
be taken to avoid pricking the gum during the examination of 
any roots which are to be extracted. The prop should be placed 
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on sound firm teeth in such a position that the operator can work 
without hindrance, and when the preparations are complete a 
final view of the mouth should be taken. The prop should be 
adjusted by the operator, as he will know to what extent the mouth 
must be opened, but at the same time the anzsthetist should see 


that the position of the prop is not likely to obstruct respiration. 


Where several teeth have to be extracted at one sitting, their order 
of removal should be decided upon before the operation is 
commenced, and, if any particular tooth is causing pain, it 
should be extracted first. As far as possible the order of removal 
should be arranged so that changes of instruments are reduced 
toa minimum. As a rule mandibular teeth should be extracted 
before maxillary teeth, because if the latter are removed first the 
blood may pass down and so obscure the mandibular ones. For 
the same reason roots should be removed before the whole teeth. 
Each tooth or root must be cleared from the mouth before any attempt 
is made to remove another, unless the gum is thoroughly adherent, 
when the tooth or root may be left in the mouth and freed from 
the gum when the patient has recovered. _ 

During the operation of extraction the anesthetist should :— 


(1) Hold the head firmly with his hand on the forehead and 


his shoulder against the patient’s head in order to prevent over- 


extension of the head, in which position there is danger of foreign 
bodies passing into the air passages ; 

(2) Protect the lower lip from being pinched ‘between the 
handles of the forceps and the mandibular teeth—a contingency 
which is very likely to occur when the head is over-extended ; and 

(3) Clear away any blood which interferes with the operator’s 
view. 


When several teeth are to be removed on both sides of the 
mouth, it will be found useful to remove the maxillary and mandi- 
bular teeth on one side first, and then to cover the wounds with 
pledgets of wool, which should be held in place with the ‘ Mason ’ 
(or ‘ Ferguson ’) gag. By this means the hemorrhage is held in 
check during the operation on the opposite side of the mouth. 

It has been observed that in extensive dental operations 
students are inclined to operate with blood flowing freely over the 
roots that require extraction. Such a practice invariably leads 
to undue laceration of the gums, and considerably retards the 
healing of the wounds. | 

It is very important that after the conclusion of any operation 

3K 
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involving the extraction of teeth all teeth should be carefully 
counted and examined, lest any tooth or portion of tooth or filling — 
(calculus should have been removed beforehand) should have 
become fractured during the operation; such unaccounted-for 
teeth or fragments have occasionally been known to find their way — 3 
into the respiratory passages or lungs in spite of pharyngeal 
packing, and later on give rise to serious or even fatal sequela. — 
If they cannot. be accounted for, either in or out of the mouth or & 
fauces, the patient must be informed and a radiogram taken, 
even in the absence of any symptoms that such eoreiey body 
- has found its way into the respiratory system. 
| Whenever a general anesthetic is given for the removal.of teeth 

two persons should always be present, one to concentrate his attention 
on the administration of the anesthetic, the other, on the removal of — 
the teeth. This rule should be strictly adhered to. It is impos- 
sible for one person to operate and at the same time observe the 
condition of the patient during the anesthetic period. 

The methods of employing local anesthetics for the extraction 

of teeth are described in Chapter XXXVI. 


(E) DIFFICULTIES, COMPLICATIONS AND SEQUEL: | 
OF EXTRACTION OF THE TEETH. 


(1) Difficulties, Complications and Sequelee connected with the 
Teeth themselves. 


Fey Undue Resistance of the Teeth and Alveolar Process. — 
Certain teeth offer. more than ordinary resistance to removal. 
The teeth of persons of strong physique are nearly always very 
firmly fixed. Isolated teeth also are always more firmly fixed 
than those in series, a circumstance which is due to the consolida- 
tion of the surrounding bone. With experience and observation ~ 
the teeth which are likely to be especially resistant can to some 
extent be recognised. When undue resistance is’ encountered, 
steady and repeated attempts should be made to free the tooth 
by moving it slightly in different directions ; too much force 
used in one direction would be certain to fracture the tooth or 
the alveolar process. It may even be found impossible to remove 
a tooth, in which case it is advisable to dismiss the patient and 
make an attempt two or three days later, when the tooth will 
probably be loose as a result of the inflammatory process set up 
by the previous attempts at extraction, and it can then usually 
. be easily removed. . 
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of The causes of undue resistance are :— 


(i) Abnormal density of the alveolar process. 

(ii) Divergent and twisted roots. 

(iii) Alteration in the shapes of the roots brought about by 
parodontal inflammation. 


(b) Fracture of the Tooth—The principal causes of this acci- 
dent are :— | , 


(i) The use of forceps which do not accurately fit the tooth. 
(ii) The use of unnecessary or wrongly applied force in an 
attempt to loosen the tooth in its socket. 


If a tooth has been fractured, the patient should be made to 
rinse the mouth until the bleeding has ceased ; the socket should 
be dried with cotton-wool, and the position and edge of the root 
defined with a probe before an attempt is made to remove the 
fractured portion: Neglect of these steps often leads to failure 
to remove the remaining portion of a fractured root. As-a general 
rule more than two attempts to remove a fractured root should 
~ not be made at one sitting, and if the second attempt prove fruit- 
less, the patient should be dismissed and a fresh attempt made 
after a period of one or two days, as the tooth will probably then 
be looser ; moreover, the hemorrhage will have ceased and it will 
be possible to obtain a clearer view of the root. Before dismissing 
the patient an anodyne mouth-wash should be prescribed, and 
the pulp, if exposed, touched with a strong escharotic. The lower 
third of a root may generally be left without fear of immediate 
harm; but it is always advisable to inform the patient when 
any portion of a tooth is allowed to remain in the jaw, as such 
knowledge may be of assistance.should any trouble arise at a 
subsequent date. £ 

When a small portion of the apex of a tooth has been fractured 
and remains in situ it is almost always lying loose from its 
attachments at the bottom of the socket, but it is not possible 
to seize it; in such cases, if the wound be freed from blood, the 
pulp canal opening may be seen ; if the end of a fine Donaldson 
broach (multibarbed) be inserted into this opening and wriggled 
into it, the apex of the tooth will almost always come away on 
the end of the bristle when it is withdrawn. 

(c) Crowded and Irregular Teeth —The removal of these has 
already been referred to on p. 845 ef seq. . 

(d) Dislocation of a Neighbouring Tooth.—This accident, which 
is generally due to a crowded arrangement of the teeth, seems to 
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occur most frequently with the removal of the mandibular first 
permanent molar, the neighbouring tooth usually involved being 
the second premolar, which is simultaneously dislocated from its 
socket. To avoid the contingency the thumb should be placed on 
the tooth which shows a tendency to move, and in the removal of 
the tooth which is being extracted only as much force should be | 
exerted as can be controlled by the thumb. Ifa neighbouring tooth 
is dislocated it must be es and, if necessary, secured with a 
ligature or splint. Ifthe pulp 
subsequently shows signs of 
degeneration it should be re- 


(e) Removal of an Un- 
erupted Premolar.—This may 
be an avoidable or an un- 
avoidable accident. At times 
the developing premolar is so 
firmly embraced by the roots 

of the deciduous molar that, 
i. |# extracted from male aged 3,5 years : , 

having a dead and infected pul and during the extraction of the 

much periapical inflammation giving latter tooth, the premolar is 

rise to adhesions between it and the ; 

tooth sac of the successional tooth. removed ; such an accident 
ii. Radiogram of i. showing the partly cannot be avoided. It is an 

formed crown of |5 in-situ. (E. S.) avoidable vaccidentuashenwt 
occurs through using too much force in the extraction of the 
roots of a deciduous molar. : 

In quite young children the tooth sac of the eronoke may be 
so firmly attached to the deciduous molar that its removal is 
unavoidable ; when the deciduous molar is pulpless and infected 
periapical inflammation may cause adhesions between it and the 
premolar tooth sac (fig. 8924, i and ii). 

(f) Fracture of One Tooth in Extracting Another.—In the. 
extraction of mandibular teeth with hawk’s bill forceps a maxillary 
tooth may be fractured. This accident, which is generally due 
to inexperience, is caused by the tooth which is being extracted 
suddenly leaving its socket in consequence of force being used inan 
upward rather than an outward direction. It may, however, occur 
when a mandibular tooth has been more than normally resistant. 
It is well, therefore, for the operator to be on guard by keeping 
the thumb or a finger of the left hand over the joint of the 
forceps. An adjacent tooth may also be fractured in using the | 
elevator. 


i. . at 
Fic. 892. 


moved and the canal treated. - a 
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(2) Difficulties, Complications and Sequelee connected with 
the Jaws. 


(a) Fracture—Accidental fracture and removal of a small 
piece of the alveolar process is not uncommon, but the result is not 
serious. It is sometimes unavoidable, but it may be due to 
placing the blades of the forceps on the outer side of the bone 
instead of between the bone and the root of the tooth. 

Extensive fracture is sometimes seen ; for instance, in a case 
that came under notice at the Royal Dental Hospital, an un- 
qualified person in removing the mandibular right permanent first 
molar fractured the bone in a horizontal direction, so that the 
-gecond and first premolars with the canine were completely 
separated from the body of the bone. Fracture of the maxillary 
tuberosity may occur during the removal of the third molar, and 
Main Nicol! records such an accident during the removal of the 
permanent second molar. An example of severe fracture is 
recorded by Cattlin,? where, in an attempt to remove a maxillary 
- third molar with an elevator, the tuberosity of the maxilla, a 
portion of the floor of the maxillary sinus and part of the sphenoid 
were fractured. Fracture of the mandible due to extraction of 
the teeth occasionally occurs, and is most likely to happen during 
the removal of misplaced mandibular third molars. In a series 
of about two hundred cases of mandibles fractured during the 
removal of teeth ? coming under the notice of one of us (E. 8.) 
in a period of thirty-five years, all except three were caused in the 
removal of mandibular third molars. 

Recently in removing a maxillary permanent second molar for 
a patient aged eighteen the thin-boned roof of the crypt of the 
third molar came away attached to its distal aspect, and the 
patient on rinsing the mouth spat out the third molar in its intact _ 
follicle ; the bone of the roof of the third molar crypt is very thin 
and fan at this age, and probably such accident would be better 
known were it not for the fact that it is only comparatively rarely 
that permanent second molars are removed at this age. 

(b) Necrosis of the alveolar process may result following 
extraction and is generally caused by undue violence or by the 
occurrence in the wound of some septic process ; it occurs with 
far greater frequency in the mandible on account of the poor 
drainage. For treatment see Chapter XXX. (See also p. 925.) 


1-Trans. Odonto. Soc., xxviii, 3. ‘i 2 Tbid., iii, 138. 
3 Mostly cases that came before a professional protection society. 
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~(c) Dislocation of the Temporo-mandibular Articulation —The 
use of too much force in extracting a mandibular tooth may lead 


to unilateral or bilateral dislocation if the temporo-mandibular . 


articulation has been previously dislocated or is lax. Dislocation 
of the jaw can easily be reduced by placing the thumbs:‘on the 
molar teeth, the fingers being placed beneath the chin. A down- 
ward movement is to be used with the thumbs and an upward with 
the fingers. It is well to wrap some lint or a towel round the ~ 


thumbs to prevent them being injured. If necessary, the leverage — 


can be increased by placing corks or some similar wedge between 
the molars. 

(d) Opening the M pane Sinus.—This accident may occur 
during the removal of the maxillary molars, or, occasionally, the 
second premolar, and may be due to a portion of the bony floor of 
the cavity adhering to the teeth, or to the fact that the root of the 
tooth has only been separated from the sinus by its lining 
membrane, which has been torn away during extraction. The 
condition is recognised by epistaxis and by fluid passing from the 
mouth into the nasal fossa via the sinus. The condition usually 
does not call for treatment unless the opening persists, a circum- 
' stance which is extremelyrare, and it is probable that it is produced 
in minor degrees much more often than we are apt to think. 

(e) Forcing a Root into the Mazxillary Sinus.—This occurs 
mostly in connection with the extraction of the maxillary second 
premolar root (fig. 893) and the buccal roots of the permanent 
first molar. If a root has been dislocated into the cavity but 
partly remains in its socket, it should be left alone unless there is 
reason to regard it as a source of focal infection, as any attempt 
to remove it might only result in complete dislocation of the root 
into the sinus. ‘The socket should be kept quite clean by the con- 
tinual use of antiseptic washes. When a root has been forced 
completely into the maxillary sinus,-if the opening is of some size, 
attempts may be made to syringe it out, using an aural syringe of 
5 or 6 oz. capacity, or a Higginson syringe; the root may be 
~ evacuated in the return flow from the sinus. If this treatment — 
fails, or the opening is a small one, it is best to allow the opening 
into the mouth to close up, and remove the root: by opening into 
the antrum via the inferior meatus of the nose or by a flap opera- 
tion from the buccal aspect. If an opening from the mouth into 
the antrum is kept open the surfaces of the opening are apt to 
become epithelialised over by proliferation from the epithelium ~ 
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lining the mouth joining with that lining the antrum ; when this 
has occurred, though the opening will ultimately be reduced in 
size by scar contraction, even till its surfaces lie in contact, there 
will always remiain a potential opening along which infection can 
and occasionally does travel. 

(f) Forcing a Tooth into an Abscess Cavity.—This ended 
should be treated by enlarging the opening into the cavity and 


C.. 


Fic. 893. eal e hes a maxillary second premolar root before, during and after 
displacement into the antrum. A week elapsed between the taking of A and 
_B pictures, and 18 months between B and C. 


rd 


syringing it out in the return flow, using a syringe as indicated 
under (e). 

(g) Inability to open the Mouth.—This renders extraction of 
the teeth more difficult than usual. When the closure is the result 
of inflammatory trouble in connection with the mandibular molars, 
an aneesthetic should be given and the mouth opened forcibly with 
a Mason’s gag. If the closure is the result of tonic contraction 
of the muscles (trismus), ether should be used in order to overcome 
the resistance of the muscles, as nitrous oxide would not have 
the desired effect. 
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(3) Difficulties, Complications and Sequelee connected with the § 
Soft Tissues. a 


(a) Hxtensive Laceration of the Gum.—The soft tissues naturally 
suffer when a tooth has been difficult to remove, and may be 
severely ,lacerated when the gum attachment to the tooth is 
unusually tenacious. Extensive laceration occurs most frequently 
in connection with the removal of the mandibular third molar, 
but it may occur in connection with the removal of loose teeth. 
When the gum is more than usually adherent, the tooth should be 
' left in the socket until the gum attachment has been divided | 
with a,pair of scissors or a scalpel. Continued attempts to 
remove the tooth with the forceps before the gum has been » 
detached will only increase the laceration. Where the gums 
have been badly lacerated, an -anodyne mouth-wash should be 
prescribed. : 

(6) Wounding the Tongue.—This is most likely ¢ fa occur under 
. nitrous oxide, as the tongue during anesthesia is generally swollen, 
and is, moreover, not under the control of the patient. Wounding 
of the tongue is nearly always due to carelessness in the use of 
the elevator. When the tongue is much lacerated, the over- 
hanging portions should be trimmed off with scissors and the 
surface kept clean with antiseptic mouth-washes. 

If the tongue 1s punctured and the wound does not involve a 
large branch of the lingual artery, but yet bleeds freely, the tongue 
should be drawn forward ; if this does not stop the bleeding the 
insertion of a stitch will generally cause the hemorrhage to cease. 

If the tongue is punctured and a large branch of the lingual 
artery is involved, the finger should be placed on the back of the 
tongue and the organ drawn forward, thus compressing the lingual 
artery against the hyoid bone. The bleeding point must then be 
sought for, and, if found, an attempt should be made to twist 
the wounded vessel. If this fails, cauterisation may be tried, 
and, as a last resource, if cauterisation does not stop the bleeding, 
the lingual artery must be tied. 

(c) Bruising the Lower Lips—This may occur in the removal] 
of maxillary premolars and molars, and is due to the mouth being 
insufficiently opened, and to the use of forceps of too straight a 
pattern. | 

‘(d) Injury of the Mandibular Nerve—The mandibular nerve 
at times runs in close proximity to the roots of the second molar, © 
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and more commonly to the third mclar, and may be injured 
during the extraction of that tooth. Occasionally the nerve 
pierces the roots of the third molar, and extraction of the tooth 
then tears the nerve asunder. Montague F. Hopson possesses a 
specimen in which the nerve pierced the root of the permanent 
second molar. Loss of sensation over the parts supplied by the 
_ herve, with dribbling saliva, generally follows the accident, but as 
sensation is usually ultimately restored it is evident that the nerve 
generally re-unites. On the other hand, if it is only bruised, there 
may be no loss of sensation though the pain may be intense. 

(e) Suppuration of the Tooth Socket.—Suppuration in the 
wound caused by extraction is often due to neglect of proper 
precautions. It is more likely to occur when the vitality of the 
tissues in the vicinity of the tooth has been lowered ; for example, 
in cases of chronic periodontitis, or where there is a lowered 
general vitality, as seen in such conditions as diabetes, chronic 
nephritis, and tuberculosis. 

Suppuration of the wound may be due to direct anifeobtemn 
either from the mouth or from the inhalation of air laden with 
infectious organisms. Suppuration from the latter cause is 
frequently met with in those constantly working in hospital. 

Where there is suppuration, the socket should be thoroughly 
syringed with some antiseptic, such as warm carbolic acid, 1 in 
80, and kept clean by frequent irrigation. Suppuration occurs 
more frequently in the mandible than in the maxilla, the drainage 
of the maxilla being more easily effected owing to the dependent 
position of the sockets. When suppuration occurs in patients of 
diminished vitality a tonic form of treatment should be prescribed. 
Aperients should also be prescribed. 

(f) Persistent hemorrhage following tooth extraction. is a serious 
complication, and one which needs prompt treatment. Persistent 
hemorrhage may be due to :— 

(1) Pathological changes in the artery which supplies the | 
tooth or its socket, these changes being frequently induced by 
inflammation around the apex of the root, the vessel becoming 
adherent to its bony surroundings and thus being prevented from 
- contracting. 

(2) A defect in the process of fibrin formation causing a defect 
in the power of clotting. 

This is found in the general condition known as hemophilia. 
This condition is inherited by the male through the female 
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* as Sd ete 


parent ; it has been shown not to occur in negro races, though 
it appears: in half-breeds,! and is due to a deficiency in throm- ; 
bokinase, the elements from which this substance is derived, the * 
blood platelets and leucocytes being respectively | absent and 
fewer innumber. There is no deficiency of calcium in this disease, 
the quantity present (in the plasma) being relatively as great as 
that in normal blood. 


Calcium 
Colloid Tons (from Platelets and. 
Complex Plasma) Leucocytes. 
P ; 
‘Ruptured capillary a . OOO AAA 
F)() VV MV ce 


P = protein 
F = fibrinogen 
T = thrombogen 


: eas \ 
Cay ADC 22 = Thrombokinase 
Ist Stage (*) (T) DOOR EE VVV K) = (formation slow, 
| | teat about 7 minutes) 
Let 3 
pe Le EE eels eRe 
x ror —(p)= Thrombin 
2nd eage ©) ) = cepa (K) ®) (formation rapid, — 
| oth Sees about 2 minutes) 
eat akh 
3 4 aie Pte ‘ 
3rd Stage { (®) + (6) = Fibrin (formation very rapid, a few 
| uae seconds) 
ee . : 


- Fibrin + Corpuscles = Clot. 
Fia. 894. 


The ‘essential factors for clotting in freshly shed blood are ; 
Protein — 
Fibrinogen 
Thrombogen (or prothrombin) 


which exist as a 
colloid complex. 


* 


in addition are needed : 


Calcium ions (derived from the eae 
Platelets and leucocytes. 


- These interact as shown in fig. 894. 
In the blood of hemophilics there 1 is, therefore, deficient fibrin 
formation. The addition of leucocytes (a precursor of thrombo- 


1 Journ. Amer. Med. Assoc., 1935, 525. 
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kinase) to hemophilic blood causes rapid clotting because the 
derived thrombokinase thus added completes, together with 
thrombogen and calcium, the factors necessary for fibrin formation. 
At the same time liability to hemorrhage may exist in females 
even to the extent of potential female hemophilics. Indeed, 
concerning hemophilia, Armstrong Davison ! writes :— 

‘ Actually the disease is inherited from male and female alike according to _ 
strict Mendelian laws, modified only by the fact that the gene in question is borne 
upon the X-chromosome. The gene is recessive, and thus, if a female carrier 
marry a normal male, the chances are (if the number of offspring be sufficient) 
that half the male children will be bleeders and half the female children carriers. 
Should a hemophilic male marry a normal female, all the male offspring will be 
normal and all the females carriers. If, on the other hand, a hemophilic male 
marry a carrier female the first filial generation will be composed of normal and 
heemophilic males in equal proportions, and carrier and hemophilic females, also 
in equal proportions. It will thus be seen that a hemophilic female is not an 


extraordinary phenomenon, but is the natural, Hicugh necessarily rare, outcome 
of the laws of heredity.’ 


Other possible sources of excessive Retacnehaue which are 
hereditary also exist. One of these is described by Hess as an 
hereditary form of purpura hemorrhagica, and by Glanzmann as 
hereditary hemorrhagic thrombasthenia (hemogenia); it occurs 
~ in both sexes, but more often in females. It has been described 
as a sex-linked dominant, but is almost certainly not confined to 
this form. of inheritance. Another condition which has been 
confused with hemophilia and may occur in females is that of 
multiple hereditary telangiectases with recurrent hemorrhages; 
it has been recorded in some fifty-six families and is very regularly 
inherited as a Mendelian dominant. 

Liability to hemorrhage is also characteristic of certain 
other general conditions such as lymphatic and myeloid 
leukemia, polycythemia, pernicious anemia, scurvy, gall stones, 
and purpura (a symptom, not a disease). 

Many people who are not true hemophilics show a tendency 
to hemorrhage. 

Bleeding is more likely to follow the extraction of teeth for 
parodontal disease than for other conditions, and it is possible 
that this is due to a chronic arteritis of the apical vessels. 
Secondary hemorrhage is due to sepsis of the tooth socket. 

Treatment.—If the hemorrhage following tooth extraction is 
at all profuse, it is a useful plan to give the patient some tincture 


1 Brit. Med. Journ., 1934, 2, 1228; and also 1935, 2, 587. 
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of hamamelis in the water used for rinsing the mouth. Should 
the bleeding continue, an examination must be made to ascertain 
(1) whether the bleeding emanates from the gum or from the 
socket of the tooth ; (2) whether the blood shows a tendency to 
coagulate. If the blood coagulates readily it is probable that the — 
hemorrhage is due to some condition which prevents the natural 
contraction of the vessels. Ifthe blood does not coagulate readily 
the hemorrhage is probably due to some defect in the process of | 
fibrin formation. | 

If the hemorrhage is from the gum, search should be made 
for any small vessels that may be the cause of it, and, if found, 
they should be twisted or compressed. If the vessel is only 
partially divided, it should be completely severed, as this will 
probably allow contraction and retraction to take place. If the 
bleeding is capillary in character, a pad of lint applied with firm 
pressure is usually sufficient to stop it, and a method which is 
efficacious is as follows : With a curved needle in a holder, sutures 
of horsehair are passed through the gum from one side to the 
other (one usually being sufficient); the ends are then tied 
tightly, the effect being to exert pressure on the gum and at the 
same time retain the clot in position. 

When. the hemorrhage proceeds from the socket the following 
mode.of procedure is adopted : The socket is first freed from clot, 
then syringed, then dried out with a pledget of cotton-wool; a 
thin strip of antiseptic gauze is next firmly packed into the socket, 
care being taken that the gauze reaches the end of the socket ; 
a plug of lint is then placed over all and kept in position by 
antagonism with the opposing teeth, a four-tailed bandage being 
used for this purpose. 

Certain drugs are occasionally used in conjunction with gauze 
packing, of which tannic acid and adrenalin are the chief; this © 
latter drug acts by constricting the unstriped muscle fibres of 
the blood-vessel walls, but it must be remembered that on 
absorption it raises blood pressure, and so, if used freely, it may 
cause a tendency to recurrence of hemorrhage later on. 

If the approximal teeth are standing, an excellent method of 
keeping the plug in the socket is to wedge a piece of wood between 
them. But if the hemorrhage is severe it is better to use the 
four-tailed bandage to make more certain of retaining the plug 
in position. ig 

Calcium lactate shania be employed, a dose of 60 ee being 


! 


REMOVAL OF TEETH 877 


given, followed by three doses of 15 grains at intervals of four 
hours. It is best used freshly prepared, and for this purpose the 
‘following prescription is a useful one :— 


Fy Acidi lactici ... <9 se seer. 200 
‘Calcii carbonas precip. ass se weer. 15 
Aq. chloroformi ad . om re Seve eaayiii 
Si apt, aU: 


In severe cases firm plugging of the socket is very important; and 
if the patient is unable to stand the pain a general anesthetic 
should be administered. 

The general directions to be given to the patient, though 
apparently trivial, are most important and should never be 
omitted. The patient should be advised to avoid all forms of 
excitement ; to assume the sitting position usual during the day, 
and to use a high pillow at night. The patient should be fed 
through a bent tube and all fluids should be given cold. Alcohol 
must be avoided. 

An important factor with reference to Tientephilios according 
to Paul Fildes, is that after such a patient has had a hemorrhage, 
subcutaneous or otherwise, there is a phase lasting a few weeks 
in which the blood has an increased tendency to clot, and if an 
extraction is a necessity, it is best done during that period. 

When the blood coagulates readily, pressure is usually suffi- 
cient to arrest the bleeding, but if the blood does not coagulate 
it is advisable to assist the formation of fibrin by the local appli- 
cation of a preparation of fibrin ferment, an efficient form being 
‘ Protagulin.’! To employ this drug the ‘ Protagulin ’ should be 
dissolved in normal saline solution, and applied to the base of 
the socket on a pledget of cotton-wool before inserting the plug 
of gauze. 

J. D. Cambrook ? has had success with and recommends the 
intramuscular injection into the buttock of 15 ¢.c. whole blood 
in known cases of hemophilia before the operation is undertaken. 
Serum injected into a hemophilic is said not to be very effective 
in controlling hemorrhage, but fresh serum from man, horse or 
rabbit given intravenously is said to bring the clotting mechanism 
to normal within 48 hours and maintain it so for a week. 

Hemoplastin is also advocated. It is a serum derivative 


1 Protagulin can be obtained from Messrs. Bell and Croyden, 50 Wigmore 
Street, W. 
2 Dental Record, October, 1933. 
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from equine and bovine sources and consists chiefly of throm- 


. 


bogen (or prothrombin), antithrombin and other thrombokinases 


in physiologically balanced solution.1 It is supplied in bulbs 


containing 2 c.c., and in severe cases of hemorrhage, in addition 


to the local application of the drug, 1 to 2 c.c. should be injected 
intravenously or subcutaneously, and the dose repeated every 
four to six hours until the hemorrhage is controlled. : 

Oil of turpentine is strongly recommended by F. St. J. 
Steadman.? y sidaict 

In fifty cases which required packing of the sockets the bleed- 
ing ceased within two minutes. Oil of turpentine has the advan- 
tage of being a powerful antiseptic, so that when the gauze packing 
is removed it still has a faint smell of turpentine, and the wounds 
are much cleaner than in cases where other hemostatics are used. 

The patient should be seen within twenty-four hours after 
treatment. If the bleeding has Geased, the plug may be removed 
and the wounds syringed regularly. With severe hemorrhage 
the plug should be allowed to remain for two days, and if the 
hemorrhage has not then ceased, the socket should be replugged. 
In cases of intractable hemorrhage, hemophilics and other condi- 
tions where there is a lessened tendency of blood to clot, the 
hemostatic property of the venom of some snakes is_now often 
used ; the chief of these are the venoms of Russell’s viper (Vipera 


russelli) and the Colubrine Australian tiger snake (Notechis — 


scutatus) ; the clotting power of the latter is said to be the highest 
attainable and to have advantages over the viperine venom in 


that the latter may produce a severe gastritis and is said to render. 


the tissues more susceptible to bacterial invasion and be pro- 
teolytic even in weak solutions, so that firm clots may soften and 
break down. The viperine venom is used in concentrations of 
1 in 10,000 and the Colubrine venom 1 in 5000. Burgess 
Barnett ? recommends the -viperine venom for dental use in a 
strength of 1 in 10,000 on ‘a piece of wool shaped like a mush- 
room with a very short, thin stalk, used so that the pressure on 
it squeezed the venom solution into the cavity, and its removal 
subsequently did not. disturb the clot.’ With clean -sockets 
bleeding seems to be controlled almost immediately, but if sepsis 


is present replugging may be necessary. In uncontrollable — 


1 Hemoplastin.is prepared by Messrs. Parke, Davis and Co. 
2 Brit. Dent. Journ., xliii, 299. : 


3 Proc. Roy. Soc. Med., xxviii, 1469, and Lancet, 1934, 2, 985. See also Amer. 


Journ. Med. Sci., 1935, 190, 779. 
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hemorrhage from the maxilla, digital pressure on the common . 
carotid opposite the transverse process of the sixth cervical 
vertebra may be tried ; should this fail to stop the hemorrhage, 
“ligature of that vessel must be resorted to. In one case of 
hemorrhage from the region of the mandibular right third 
molar, the lip was divided in the median line and the cheek 
‘reflected from the jaw. The mandibular canal was then laid 
open by excising the outer plate of the bone, and the bleeding 
was arrested by plugging the mesial and distal ends of the canal. 

In extreme cases with signs of collapse a blood transfusion 
should be given. Cases of death from hemorrhage eave 
tooth extraction have been reported. 

With patients predisposed to hemorrhage extraction should be - 
avoided if possible ; but if the removal of the tooth be absolutely 
necessary, prophylactic treatment should be pursued for two days 
before the operation, by the administration of calcium lactate in 
doses of 15 gr. three times a day. The tooth should be extracted 
in the early morning, so as to have the whole day for treatment, 
should hemorrhage occur. A dose of 60 gr. of calcium lactate 
should be administered at the time of the operation and the 
socket plugged at once as a preventive measure, for, be it remem- 
_bered, it is far easier to prevent the hemorrhage from occurring 
than to arrest it when once it has commenced. Should the 
bleeding prove to be uncontrollable, transfusion of blood from 
a donor of the same blood group or a universal donor must be 
carried out in order that the substance necessary to produce 
thrombin may be supplied. 

(g) Injury of the Arteries in the Neighbourhood of the Teeth.— 
Wound of the lingual artery has been referred to under the 
heading of ‘ Injuries to the Tongue.’ Laceration of the ranine, 
anterior and posterior palatine arteries may also occur. Such 
~ accidents are usually the result of the forceps slipping and are 
therefore avoidable. _ 

Treatment consists in applying pressure, or in twisting or 
tying the divided vessel. In the case of the anterior or posterior 
palatine artery it may be found necessary to plug the foramina 
which give passage to these vessels. 

(h) Pain following Tooth Extraction.—-The causes giving rise 
to pain following the extraction of a tooth are :— 

(1) Incomplete extraction of the tooth, more especially when 
the remaining portion contains an exposed pulp. 
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(2) Too rapid closure of the orifice of the socket. It some- 
times happens that the opening of the wound left after extraction 
becomes occluded very early by clot ; when this occurs the dis- 
charges from deep infection are retained and increase the 
inflammatory reaction in the surrounding tissues. 

(3) Suppuration in the tooth socket. 

(4) Extensive laceration of the hard and soft tissues in the 
neighbourhood of the socket. 

(5) Septic osteitis 1s a common cause of pain folie 
extraction and of persistent tenderness of the bone. In teeth 
‘which have been the seat of chronic periodontitis or parodontitis, _ 
the surrounding. bone is frequently infected, and although the 
infection is held in check by the local tissue reactions, the barrier is 
broken down by the operation of extraction and the infection 
spreads. The severe earache and neuralgia which may follow 
extraction of the mandibular molars is due to infection of the nerve 
sheath and is a neuritis. 

(6) Necrosis of the socket of the tooth. 

(7) The presence in the wound of a foreign body. A curious 
example came under notice a few years ago. A patient applied 
for the extraction of the left permanent first molar. During 
the operation a portion of one of the cusps disappeared; a 
search proved fruitless, and it was supposed that it had been 
removed in rinsing the mouth. For the next three weeks the 
patient complained of slight pain in the socket, for which 
remedies were tried without success. Eventually the patient 
discovered the cusp on the top of the granulation tissue which 
had filled up the socket. In another case of the same character _ 
which came under notice the offending material was a piece of 
an amalgam filling. A broken portion of a blade of forceps 
may be the offending body. | 

(8) Injury to the nerve. Direct injury to the trunk of the 
nerve is more likely to occur during extraction of the mandibular 
third molar than with any other tooth. It is probable that some 
obscure cases of pain following tooth extraction are due to 
exposure and irritation of the nerve at the apex of the socket. 
An interesting case of this character was reported by Storer 
Bennett. The patient, a lady aged twenty-three, had had the 
maxillary third molar dislocated through the use of a Mason’s gag, 
and as it was considered hopeless to restore the dislocated tooth it 
was extracted without difficulty. The socket, in spite of treat- 
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ment, remained painful for the next twelve days, but in the mean- 
while granulated healthily, except at its apex, where by the aid of 
a mirror and probe a spot about the size of a pin’s head was 
noticed, which caused the greatest agony on being touched. 
Incision of the nerve produced permanent relief. 

When pain follows tooth extraction, treatment must obviously 
depend in a great measure on the cause. A thorough examina- 
tion of the socket should be made with probe and mirror. When 
due to incomplete extraction another attempt, if considered 
advisable, may be made to remove the tooth, and, if this is un- 
successful, the socket should be swabbed with an anodyne drug, 
and, if there is an exposed pulp in the remaining portion of the 
tooth, the pulp should be touched with strong carbolic acid. 
The patient should also be advised to use fomentations. 

Where the orifice of the socket is occluded too rapidly, the clot 
must be removed, the socket syringed out, and a small tent of 
lint allowed to remain in the orifice for about twelve hours. An 
antiseptic mouth-wash should also be prescribed. 

In pain following extensive laceration and bruising of the 
soft tissues a mouth-wash containing chloride and sulphate of 
zinc is useful.1_ The pain of osteitis is difficult to allay ; regular 
irrigation of the tooth sockets with warm 1 in 100 carbolic acid 
and the use of fomentations, together with the administration of 
aspirin in doses of 10 gr., is the most satisfactory method to adopt. 

(0) Traumatic Emphysema.—A case in which traumatic 
emphysema followed tooth extraction is recorded by A. Turnbull.? 
A bugler sounded his bugle immediately after having had a maxil- 
lary premolar removed, and as a result his face became con- 
siderably swollen in consequence of the passage of air through 
the empty tooth socket into the cellular tissues. 

A somewhat similar case is recorded by H. T. Binns.? A male, 
nearly sixty, had 765 | removed under local anesthesia ; immediately 
afterwards he said his face felt puffy but there was no obvious 


1  Zinci sulphatis ... = Ar Se aah +++ QT. Viii. 
Zinci chloridi rie a see ~ - ove AT. Vis 
Morphine acetatis = ee — oes kee (26, il, 
Aquam ... : edt or a LF ad 3viii. 


M. Fiat lotio. © 
To be used with an equal quantity of water as a mouth-wash. 


2 Brit. Med. J ourn., May 5, 1900, 1131. 
3 Brit. Dent. Journ., lviii, 21. 
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swelling ; later that evening there was considerable swelling on 
the side from which the teeth had been extracted, extending 
‘from the superior insertion of the temporal muscle and the right 
lower eyelid to the clavicles and on either side of the trachea, 
causing difficulty in swallowing but only slight difficulty in 
breathing, and on palpation giving a crackling sensation.’ There 
was no pain from the wounds or swelling. The swelling reached 
its maximum twenty-four hours after the extractions and at the 
end of five days could no longer be detected. The patient’s wife 
thought she remembered him trying to blow through a choked. 
pipe, but beyond that history was negative. Subsequent ex- 
tractions done in a similar manner were uneventful. 3 

Another comparable case recorded by J. E. Shaefer and P. EK. 
Williams 1 occurred following prolonged efforts in the attempted 
removal of a mandibular second molar ; it was thought that the 
emphysema here probably resulted from the use of compressed. 
air to dry the field of operation. The area afiected by the 
swelling was bounded above by a line from the alz of the mouth 
to both ears and below reached almost to the nipples. 


(4) Difficulties, Complications and Sequelee arising during 
Extraction under Anezesthetics. 


(a) Tongue Slipping Back—During extraction under anes- 
thetics the tongue, not being under control, may slip over the 
larynx, or may be forcibly pushed back by the fingers of the 
operator. Symptoms of difficult breathing or even arrest of 
respiration will follow this accident. ‘Treatment consists in 
pushing the mandible forward with the thumbs behind the 
angles or pulling the tongue forcibly forward with a suitable 
instrument. | j | 

(b) Forcing out a Tooth with a Prop or a M ason’s Gag.—This 
accident may arise from resting a prop upon teeth which are 
loose, or from placing it in such a position that undue leverage 
is brought to bear upon a tooth. It is an accident most likely to | 
occur when the prop is fixed upon the front teeth and the mouth 
is opened to its widest extent. Under such conditions undue 
leverage at right angles to the long axis of the tooth is brought 
to bear upon the palatal surfaces of the maxillary teeth, and 
they are consequently forced outwards. 


1 Dental Cosmos, 1933, lxxv, 377. 
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The accident may arise from clumsiness in the use of a Mason’s 
gag, and great care should therefore be exercised when using 
this very powerful instrument. If a tooth is forced out it should, 
if possible, be immediately replaced and a splint applied. 

(c) Passage of a Foreign Body through the Isthmus of the 
Fauces.—A foreign body, such as a tooth, a broken piece of 
forceps, or a prop, passing through the isthmus of the fauces 
may become impacted in either the air or food passages. 

(i) In the air passages it may lodge (a) over the entrance of 
the larynx, (b) in the larynx, (c) in the trachea or bronchus. 

(ii)'In the food passages it may lodge (a) in the pharynx, 
(6) in the cesophagus, (c) at the pyloric opening of the stomach. 

(i) In the Air Passages.—Should the foreign body lodge over 
the entrance of or in the larynx, the patient will be seized with a 
violent fit of coughing which may expel it, but if it is not expelled 
symptoms of asphyxia will supervene. Treatment: the head 
should immediately be brought forward and the finger inserted 
along the side of the mouth into the pharynx, and then given a 
forward sweeping movement; by this means the foreign body, 
if lodged at the back of the tongue, will probably be removed. 
If the foreign body is not dislodged by this method, laryngotomy 
should immediately be undertaken and carried out promptly, 
as any delay diminishes the chance of saving the patient’s 
life. 

A foreign body in the trachea or bronchus usually gives rise to 
a violent fit of coughing with signs of impending asphyxia. These 
signs pass away and are followed at intervals by fresh attacks 
of coughing and eventually by symptoms of collapse of the 
lung or lungs. 

In emergency, tracheotomy may have to be performed ; for 
the details of this operation both above the isthmus of the thyroid 
and below, and the operations of laryngotomy and cricotomy, - 
the student is referred to a text-book on General Surgery. 

When there is a suspicion that a tooth or a piece of a broken 
instrument may have passed into a bronchus, prompt measures 
must be taken. In the first place an examination must be 
made with X-rays, and this, even if negative in character, should 
be followed by a thorough examination of the chest by auscul- 
tation and percussion. In the event of the foreign body being 
lodged in a bronchus, steps should be taken to remove it ; in the 
absence of signs or symptoms there is no immediate hurry 
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except when the obstructing object is a vegetable substance ; 
non-vegetable objects‘ may remain in the lung for years without 
producing symptoms, but lung abcesses or bronchiectasis will 
occur eventually. This removal was formerly an extremely 
difficult undertaking, but the introduction of the bronchoscope 
has greatly facilitated the removal of such foreign bodies. 

(ii) In the Food Passages.—A foreign body impacted in the 
pharynx will give rise to pain, symptoms of dysphagia, and 
dyspnea. The patient generally has a hacking cough. Should 
a foreign body be suspected in the pharynx, its presence can 
usually be ascertained by digital exploration ; this failing, the 
cavity should be examined by the aid of a laryngoscope. 

An attempt should first be made to remove the body with 
the fingers ; and if this is unsuccessful pharyngeal forceps must 
be called into use. Where the impaction is very firm, it may 
be necessary to perform pharyngotomy. 

A foreign body in the esophagus will cause dysphagia, and 
will probably give rise to constant pain ; if it is situated in the 
upper part it will in all probability give rise to dyspnea. On 
applying the stethoscope over the region of the cesophagus, a 
' gurgling sound will be heard when the patient swallows fluids. 
The presence of a foreign body may be definitely ascertained by 
the use of the X-rays. If impacted in the upper part of the 
cesophagus an attempt may be made to remove the impacted 
body with forceps; this failing, cesophagotomy must be per- 
formed. If lodged near the cardiac end of the cesophagus an 
attempt may be made with a bougie to push the foreign body 
into the stomach ; this failing, gastrotomy should be performed. 

If a foreign body becomes impacted at the pyloric opening 
of the stomach, it will give rise to gastric dilatation. In such 
circumstances the stomach must be emptied of its contents, 
and gastrotomy then performed. 


(5) Miscellaneous Difficulties, Complications and Sequele. 


(a) Menorrhagia—A case is recorded in which a married 
woman, aged twenty-five, unipara, was seized with violent bleed- 
ing from the uterus after the removal of teeth under chloroform 
anesthesia. Packing the uterus with tampons saturated with 
various solutions, and the administration of ergot and strychnine, 
were tried without success. Finally the uterus was curetted and 
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packed, the hemorrhage ceasing at the end of twenty-four hours. 
An examination of the scrapings from the uterus showed the 
presence of chronic follicular endometritis. Menorrhagia is 
liable to occur with such local conditions as endometritis, and it 
is possible that the extraction of the teeth, combined with the 
chloroform anesthesia, may have been indirectly responsible 
for the menorrhagia. The lesson to be learnt from this case is 
_the necessity of avoiding dental operations, as far as possible, 
during the menstrual period. 

(6) Abortion.—One of us has known of several cases of abortion 
following on multiple extractions of teeth under anesthesia, 
and though such cases are rare they should act as a reminder 
that it does not require much in the way of a stimulus to start 
uterine contractions in some women, and that unless much 
sepsis or pain is present it is better to temporise with some 
alternative and conservative treatment rather than take an 
unnecessary risk of this possible, though fortunately rare, sequel. 

(c) Shock—The fact that tooth extraction is a surgical 
operation and may be followed by shock is often overlooked. 
As a rule, the shock which follows tooth extraction is negligible, 
but at times it may be well marked, especially in the weak. 
The effects of shock are often not sufficiently taken into account 
when a question arises as to the number of teeth to be extracted 
at one sitting. It should clearly be borne in mind that a strong, 
able-bodied person can bear more severe operations than one 
of weaker physique. 

(d) Syncope at the time of the operation sometimes occurs.—In 
these circumstances, the operator should immediately desist 
until recovery ensues. Fainting is best treated by bending 
the head down towards the knees, at the same time loosening 
anything tight about the neck and waist and applying ordinary 
salts of ammonia to the nose. In severe cases the patient should 
be removed from the chair and laid on the floor, and the chest 
should be exposed and flipped with a towel dipped in cold water. 
In more severe cases it may be necessary to inject a cardiac 
stimulant. Fatal syncope following tooth extraction has 
occurred. In one case recorded ! the patient was a female, and 
an attempt was made to remove a tooth, but owing to alarming 
syncope the operation, was abandoned. A second attempt was 
about to be made when fatal syncope ensued. Post-mortem 


1 Brit. Dent. Journ., vii, 32. : 
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examination showed nothing beyond a slight amount of cerebral 
congestion.! 

(ec) Epilepsy—When a person is predisposed to epilepsy an 
attack often commences immediately after the extraction of a 
tooth. If a fit occurs, the patient should be removed from the 
chair and placed on the floor, the clothes at the same time being 
loosened and a wedge of wood or some suitable material placed 
between the teeth to prevent injury to the tongue. ; 

(f) Inhibition of the Salivary Glands.—A case has been recorded 
by G. L. Curnock ? of inhibition of the salivary glands following 
the removal of a difficult mandibular molar. Within twenty- 
four hours there was great pain, the socket of the tooth was 
extremely septic, and the flow of the saliva had apparently ceased. 
The cause appears to have been psychical, as the operation had 
been dreaded, and a somewhat similar condition had followed 
on the occasion of an air-raid. 4 

(g) Septic and Infective Sequele.—tIn the description of acute 
local periodontitis (p. 450), attention was drawn to the spread 
of the infection from the teeth to the cellular tissues of the face 
and neck. Mention was also made of the infection of the bone 
‘which is often present in parodontal disease, an infection which 
must be regarded as latent. The removal of these chronically 
infected teeth is sometimes followed by the development of an 
acute general infection. The surrounding soft tissues swell 
rapidly, the wounds become extremely septic, and symptoms 
of general infection appear. 

Four cases of this character are recorded by W. G. Spencer,® 
and he attributes the condition to an acute infection of the raw 
surfaces of the gums and bare alveoli from sepsis around the 
mandibular incisors. It seems, however, more likely that the 
latent infection in the bone is started into activity bythe operation. 

Similarly, when general symptoms, such as pains in distant 
joints, are caused by infection originating from dental foci, the 
removal of teeth often causes a recrudescence or lighting up of 
the symptoms, sometimes to a severe or serious extent; it is 
therefore a wise thing, when called upon to remove a large 
number of teeth in a patient with dental infection—and parti- 
cularly when general symptoms are caused thereby—to feel 


1 See also case recorded in Brit. Dent. Journ., xvii, 385. 
2 Brit. Dent. Journ., February 1, 1918, 75. 
. 3 Ibid., January 28, 1922, 132. 
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one’s way aicrins and extract one or two teeth only at first 
so as to note the nature and severity of the reaction it gives rise 
to, if any. 

Thrombosis is a rare sequela, and would seem to be more 
likely to occur in cases where it has been necessary to arrest 
bleeding by plugging. An instructive case was recorded by S. P. 
Mummery.! A man, aged seventy-two, had fifteen teeth removed 
at one sitting under nitrous oxide and oxygen, the bleeding 
ceasing soon after the operation. The teeth were firm and the 
alveolar process thickened. The same evening there was an out- 
break of hemorrhage, which was arrested without difficulty ; the 
following day there was a slight general oozing from the sockets, 
and the next day a fresh outbreak of bleeding which was arrested 
by plugging. On the fourth day the bleeding broke out again 
and fresh plugs of adrenalin gauze were inserted. The tem- 
perature and pulse remained normal and the mouth clean. On 
the eighth day the temperature suddenly rose to 104° F., signs 
of thrombosis of the vessels of the arm appeared, and death 
occurred within the next twenty-four hours. Post-mortem 
examination revealed a small carcinoma in the prostate, some 
secondary deposits, and eon sidene ble thrombosis in many of the 
large veins.’ 

Septicemia following extraction of teeth is rare, but cases 
occasionally occur; dental treatment consists in keeping the 
mouth wound as clean and free from infection as one can so 
that the entry of further organisms into the blood stream is 
prevented as far as possible. 

Where septic and infective conditions follow the extraction 
of teeth it would be unfair to attribute the infection to the 
actual operation as a matter of course, as in many cases the 
infection is unquestionably caused by the neglected condition 
of the extracted teeth. Infection can, however, at times be 
directly traced to the operation, and once again attention is 
drawn to the urgent necessity of adopting aseptic precautions. 
Cases of syphilis acquired through the use of infected forceps are 
recorded. 


1 Proc. Roy. Soc. Med. (Odonto. Sec.), vii, 84. 
2 See also case recorded by J. W. Tomlinson, Dental Record, xl, 314. 


CHAPTER XXVIII 


Replantation, Transplantation, and Implantation of 
the Teeth. 


Replantation is the operation of replacing in its socket a tooth 
which has been partly or completely dislocated. 

Transplantation is the operation of transferring a tooth from its 
own socket to that of another tooth. The transfer may be made 
in the same mouth, or from one mouth to another. 

Implantation is the operation of forming an artificial socket in 
the bone for the introduction of a natural tooth. 

Of these three operations, the only one which is performed to 
any extent in this country is replantation, the other two being 

‘of questionable utility. 


(A) REPLANTATION. 


Replantation should be performed. only in cases of traumatic 
dislocation. 

The operation consists in gently rinsing the tooth in a solution ~ 
of some antiseptic, and replacing it in the socket with firm 
pressure, the alveolar process being moulded around it with the 
fingers. The tooth may be kept in place by a metal splint similar 
_ to that recommended on p. 167. If the patient is not seen for 
some hours after the accident, the pulp must be removed, and 
the canal filled before the tooth is replaced. 

The union after replantation is brought about through the 
periodontal membrane. If the tooth is living and is replaced 
immediately, the vitality of the pulp is sometimes re-established. 
Magitot, who has.recorded a large number of cases of replantation, 
maintains that the operation cannot be successful unless there is 
a complete ring of healthy membrane on the tooth. 

The results of replantation depend upon the nature of the 
condition for which the operation is undertaken. If the tooth 
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is replaced immediately after dislocation a successful result may 
be anticipated; but if replacement is delayed the prognosis 
is naturally not so good. : 

If a tooth has been completely dislocated and has lain on the 
ground, the possibility or probability of infection with the tetanus 
organism must be considered, particularly as this organism is an 
anerobe; this factor alone will militate against an attempt 
at replantation being made in many cases where otherwise it 
might be successful. An account of a remarkable case of 
successful replantation has been sent to one of us by E. R. 
Cozens, who writes concerning a girl aged eighteen years: ‘her 
mother said that when she was ten years old she fell down and 
knocked her maxillary left first incisor out. Her father, who 


~ 
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was there at the time, picked the tooth up and placed it back 
in the socket. ‘Three times during that day the tooth fell out 
again, once when she was having her tea, and each time it was 
placed back again. When she went to bed that night her mother 
was afraid that she might swallow it, so she tied a piece of string 
round the tooth and then round the girl’s neck. After the 
first day it never fell out any more and the tooth to-day looks 
quite normal in colour, and no different from the surrounding 
teeth. I tested the tooth for thermal changes and it reacted to 
heat and cold. The tooth feels quite firm in the socket.’ 

The results, however, are not always quite so ideal. P. Pincus? 
records the case of a medical man who, at the age of seventeen, 
had a maxillary right first incisor completely dislocated when 
playing football; the tooth was replaced and held in position 


1 Brit. Dent. Journ., |x, 341. 
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with wire ligatures, the pulp canal apparently being filled with 
gutta-percha. Ten years later the maxillary and mandibular 
incisors did not meet on occlusion, and the patient is certain 
that the incisal edges of the maxillary first incisors were sym- 
metrical immediately after treatment. Radiological examination 
showed the root of the replanted tooth apparently replaced by 


Fic. 896. (From Brit. Dent. Journ.) 


bone (fig. 895), though the length of the root filling shows that : 
the root had probably been of normal length at the time of the 


accident. The tooth appeared quite firm, but shortened 
(fig. 896). 


(B) TRANSPLANTATION. 


There are three distinct objections to the operation of trans- 
ferring a tooth from one mouth to another: (1) The risk of 
failure ; (2) the risk of inoculation; (3) the moral objection. 
Failure of the operation may be due to (a) want of adaptability 
of the tooth to its new socket ; (6) morbid conditions of the new 
socket. The risk of inoculation is a strong argument against this 
operation—a case of transmitted syphilis has been recorded 
within recent times. The moral objection to the operation is 
also weighty, and all circumstances considered, transplantation of 
a tooth from one patient to another is to be ORE SE aaa 
method recommended for carrying out the operation is as 
follows: The patient to receive the transplanted tooth is first 
operated upon, as little injury as possible being inflicted, and the 
bleeding from the socket arrested as far as possible. The tooth 
to be transplanted is next removed from the other patient and 
immediately transferred to the vacant socket and forced well 
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into place. The transplantation of a tooth from one socket 
to another in the same mouth is occasionally useful, as, for 
example, the transfer of a healthy second incisor which has 
erupted internal to the arch to the socket of an unsavable 
first incisor. . 

Union in transplantation may be a process similar to that 
which takes place in replantation ; or the process may be similar 
to that which occurs in implantation, viz. absorption in the first 
place of portions of the root and the subsequent formation, 
in the excavation, of bony tissue continuous with the alveolar 
process, the tooth thus becoming anchylosed to the jaw. In 
other cases, it seems possible that there is only a fibrous union. 


(Cc) IMPLANTATION. 


Implantation is an operation of more recent date than either 
replantation or transplantation, and is probably less justifiable 
even than transplantation.. W. J. Younger, who introduced 
implantation, is very circumspect in choosing patients for this 
operation, and never performs the operation unless the patient 
is young and healthy. The tooth to be implanted must possess 
- a healthy periodontal membrane. | 

The method of procedure is as follows: A crucial incision is 
made over the situation intended for the implanted tooth ; the 
flaps of periosteum are then dissected up, and, by means of 
specially designed trephines and burs, a fresh socket is made. 
The socket is, then syringed so as to remove all debris, and the 
bleeding is then arrested, the tooth being fixed into place and, if 
necessary, secured with ligatures or other suitable means. Some 
operators force the tooth into place with a hammer; in this — 
way the tooth is firmly fixed and ligatures are not required. 
Younger does not always use freshly extracted teeth to perform 
implantation, but in some cases employs dry teeth. 

The union after implantation probably takes place in a manner 
similar to that following many cases of transplantation. A. 
Amoedo advocates slight decalcification of the roots before 
implantation. The root is placed in a 10 per cent. solution of 
hydrochloric acid for from three to four hours until the surface 
of the cement is slightly softened, the acid being afterwards 
neutralised with ammonia. The results obtained from im- 
plantation are not encouraging, and do not justify the operation. 


CHAPTER XXIX 
Fractures of the Jaws. 


THIs subject may conveniently be considered under three 
heads :— 

(A) Fractures of the jaws. 

(B) Gunshot injuries of the jaws. 

(C) Pathological fractures. 


(A) Fractures of the Jaws. 


(1) FRACTURES OF THE MANDIBLE. 


Fractures of the mandible are more common than fractures 
of the maxilla, and this is no doubt due to the fact that the 
mandible is in the more exposed position. The fractures occur 
more often in the body of the bone than in the ramus; in the 
body of the bone they are practically always compound, in the 
ramus they are usually simple. The bone is generally fractured 
in one place only, but multiple fractures are not uncommon. 

In a few cases of fracture a portion of a tooth is situated in’ 
either fragment. | 

(a2) Causes.—Fractures mostly result from kicks, a blow of 
the fist, or a fall (especially on the chin). Undue violence in 
the extraction of a tooth, particularly misplaced mandibular 
third molars, may fracture the body of the jaw, but rarely causes 
a direct transverse fracture (see p. 869). Fracture of a small 
portion of the alveolar process during extraction is a common 
occurrence, but as it leads to nothing more serious than the exfoli- 
ation of the portion fractured, the injury is of little importance. | 

(B) Position.—The position of the fracture depends on th 
locality in which the blow is received. The most common positi 
of fracture is in the neighbourhood of the premolars. A fract 
caused by a blow on the front of the chin a little to one side of 
the mid-line is often situated in the region of the canine on the 
opposite side ; the explanation used to be that the depth of the 
canine socket weakens the bone in this region, but fractures 
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commonly occur in this region in edentulous people. Another 
and more satisfactory explanation is as follows: The resistance » 
to a blow on the side of the chin is met at the condylar articula- 
tion of the opposite side; the segment of bone between the 
regions of impact and the resisting area is a curve; the force 
of the blow increases the convexity of the curve and the bone gives 
way at the point of greatest convexity, which is usually between 
the canine and first premolar. If a blow is received under the 
middle of the chin the resistance is met at both condyles and the 
neck of the condyle is fractured on one or both sides; in a few 
cases the neck of the condyle is driven into the condyle, causing 
an impacted fracture. In the case of young children a fall on the 
chin may lead to a transverse fracture at the symphysis. Fracture 
in the neighbourhood of the angle is usually due to direct violence. 
Fractures of the ramus are generally the result of great violence 
and may occur in almost any position. 

(y) Signs and Symptoms.—With fractures in the body of the 
bone the symptoms are generally well marked, but with fractures 
of the ramus the symptoms are often obscure. In either case the 
patient usually complains of pain on opening the mouth. In the 
former there will be crepitus, mobility in the continuity of the 
part, and, frequently, alteration in the line of the teeth, due to 
displacement. The pain in cases of fracture is generally referred 
to the injured area, but in fractures about the angle the pain is 
at times referred to the mental foramen. In fractures of the 
portion of the mandible lying between the inferior dental foramen 
and the mental foramen, cutaneous anesthesia is usually present 
over the area supplied by the mental nerve. There is often more 
or less salivation and, when the displacement is great, there is 
sometimes inability to close the mouth. In fractures of the 
horizontal ramus F. Coleman has pointed out that a practically 
constant sign is an extravasation of blood into the tissues of the 
floor of the mouth adjacent to the site of fracture ; this becomes 
raised, forming a bluish, tense and elongated swelling under the 
side of the tongue, and is almost invariably present within an 
hour or two of the injury. 

Radiograms should be obtained in all cases of suspected 
fracture.—It is advisable to obtain both antero-posterior and 
lateral views, as the interpretation of radiograms of the jaws is 
rendered difficult by the shadows on the plate of the skull and 
the vertebree, and errors can easily be made. For example :— 
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(i) If the fragments slightly overlap, the line of fracture will 
be masked in the lateral view; the antero-posterior view will, 
however, show the line quite clearly. . 

(ii) Lateral views of the ramus are often obscured by shadows 
of the vertebre and the shadow of the intervertebral discs may 
simulate a line of fracture. . 

(iii) In antero-posterior views of the incisor region the shadow 
of the intervertebral disc may be mistaken for a horizontal 
fracture. 

(5) Displacement.—The displacement will vary according to 
the character and position of the fracture, and will be slight in 

some cases and. well 
: marked in others. 

In the incisor region, 
as a rule, no displacement 
occurs with vertical frac- 
tures in the region of the 
first incisors because the 
depressors and elevators 
of the mandible counter- 
balance one another. The 
‘slewing’ action of the 


Beer ee external pterygoids ob 
The arrows indicate the direction of force . i ys 
exerted by the external pterygoids. viously cannot operate 


with vertical fractures. 
But the farther the line of fracture is removed from the median 
line of the mandible the greater will be the tendency to displace- 
ment. The digastrics, with the genio-hyoids, are attached to the 
inner aspect of the bone on either side of the median line ; conse- 
quently, the depression of the larger fragments by these muscles 
tends to increase as the seat of fracture is removed farther from. 
the median line. 3 
When the fracture runs obliquely through the bone, the action 
- of the external pterygoids will cause the fragments to overlap. 
Thus, in the left canine region, if the fracture runs through the 
bone from within outwards and forwards, the tendency will be 
for the left external pterygoid to force the smaller fragment 
towards the right, and for the right external pterygoid to force 
the greater fragment to the left, and the combined action will 
cause the fragments to slide one over the other, the lesser moving 
in front of the greater. The action of the external pterygoids 
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is diagrammatically shown in fig. 897. The muscles which close 
the jaw will have a tendency to draw up the lesser fragment 
because there is no opposition from any of the depressors of the 
jaw; the depressors are all attached to the greater fragment 
and depress it, the right and left depressors combined exerting 
more force than the counteracting right elevators. 

In double fractures through the canine region, with the lines 
of fracture taking oblique directions, the following displacement 
may occur: Attached to the central fragment are the digas- 
trics, the genio-hyoids and the genio-hyoglossi, and the action of 
these muscles is to depress 
the fragment and cause it 
to fall over towards the 
tongue; the deformity 
thereby produced may 
bring about a fatal 
asphyxia by the falling 
back of the tongue if a 
patient in this condition 
is lying supine—as on a 
stretcher; they should . 
therefore lie prone. The x 
elevators of the mandible Fic. 898.—(X) Central fragment to which the 


depressors of the mandible are attached. 
are attached to the lateral The arrows indicate the direction of force 


fragments and draw them exerted by the external pterygoids. 
slightly upwards; the left 
external pterygoid tends to draw the left fragment to the 
right and the right external pterygoid tends to draw the right 
fragment to the left, the result being that the lateral fragments 
move towards the median line and the inward displacement of the 
central fragment is increased (see fig. 898). In reducing fractures 
of this kind the foregoing facts should be kept clearly in mind. 
With fractures in the molar region, the anterior fragment is 
drawn downwards by the depressors of the mandible. The dis- 
placement of the posterior fragment is governed by the resistance 
to the upward pull of the elevators of the mandible. This 
resistance depends upon (i) the presence or absence of teeth and 
(ii) the direction of the line of fracture. If teeth are present in 
the posterior.fragment as well as in the maxilla, the upward 
pull is resisted irrespective of the direction of the line of fracture. 
If the fragment is without teeth or possesses only teeth which 
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are unopposed by maxillary teeth, a displacement upwards and 
forwards will occur, provided that the line of fracture does not 
resist the movement. ‘To make this statement clear, attention 
is drawn to the diagram (fig. 899). If the break takes the form 


Fic. 899. 


Fic. 900.—Fracture through the region of the second molar, showing marked 
upward displacement of the posterior fragment. 


(a), (b), or (c), the upward and forward pull is resisted by the 
anterior fragment, but when the break is as shown in (d), there 
is no resistance to the upward and forward movement and con- 
siderable displacement follows (see fig. 900). 
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An instructive case is shown in figs. 901 to 903. The jaw 
was struck in the locality of the left molar teeth. The bone 
was fractured on the left side about the region of the third 


Fic. 901.—The arrows indicate the direction of force exerted by the muscles 
attached to the posterior fragment. (From Brit. Dent. Journ.) 


Fic. 902. (From Brit. Dent. Journ.) 


3M 
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molar and on the right side in the position of the premolars. In 
both fractures the break of continuity took the form of a curve, 
as shown in the diagram (fig. 901). Both the posterior fragments, 
which were without teeth, swung forwards and slightly upwards, 
following the direction of the curves, the combined forward 
movement pushing the central fragment well forwards so that 


Fic. 903. (From Brit. Dent. Journ.) 


the patient presented a condition of inferior protrusion. The 
radiograms of this case are shown in figs. 902 and 903. as § 
Fractures in the molar region are often due to direct violence, 
the force of the blow driving one of the fragments inwards. In 
such cases the forward movement of the posterior fragment and 
the deviation of the anterior fragment to the injured side result 
in an overlap. of the fragments which at times is extremely. 
difficult to control in consequence of the action of the superior 


‘ 


a ee ee 


NS ape eee 


a 


FRACTURES OF THE JAWS 899 


constrictor of the pharynx. This muscle has an attachment to 
the mandible immediately above the posterior extremity of the 
mylohyoid ridge, and each act of swallowing exerts an upward 
_ and inward drag on the posterior fragment. When the posterior 
fragment lies internal to the anterior, the ‘ drag ’ can be observed 
if the patient is made to close the mouth and swallow. When the 
posterior fragment lies external to the anterior, the inward and 
upward movement is prevented by contact with the anterior frag- 
ment ; in other words, the movement of the fragment is controlled. 

Fractures of the ramus.are generally accompanied by much 
swelling, but usually the displacement is slight. With transverse 
fractures, the upper fragment,:to which the temporal muscle 
is attached, moves a little forward, while the lower fragment 
moves a little backwards and inwards. 

In fractures of the neck of the condyle the mandible is drawn 


Injured 
side 


Fic. 904. (From Brit. Dent. Journ.) 


upwards on the injured side and also over to that side, the con- 
dyle being drawn forward on the eminentia articularis by the 
external pterygoid muscle. The distal molar teeth on the 
injured side are in contact, the remaining teeth being separated. 
This malocclusion is brought about as follows: The upward 
pull of the muscles on the injured side brings the external aspect 
of the outer cusps of the mandibular teeth hard against the inner 
aspect of the outer cusps of the maxillary teeth ; a continuation 
of the upward movement tends to rotate the jaw around these 
points of contact, as shown in the diagram (fig. 904). 

When both condyles are fractured, the mouth is ‘ gagged ’ 
open on the posterior teeth, producing a condition of ‘ open bite.’ 

When the coronoid process is fractured, there is no displace- 
ment with the teeth in occlusion, but, on opening the mouth, the 
mandible may deviate away from the injured side owing to the 
unopposed action of the temporal muscle on the uninjured side. 

A severe blow on the chin may fracture the mandible in the 
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incisor region on the one side and through the ramus on the 
other side. A typical instance is shown in figs. 905 and 906. 
On the left side the bone was fractured in the position of the 


Fie. 905. (From Brit. Dent. Journ.) 


canine in an oblique direction, and on the right side the ramus 
was split in a vertical direction. The displacement in this type 
of injury is as follows: The left fragment. passes to the right ; 
the central fragment is rotated so that the anterior end is 
displaced downwards and the posterior end upwards. ‘The 
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depressors of the jaw being attached to the anterior end, the pull 
of each set of muscles is in opposed directions, and the fragment 
is rotated at the area of contact between the last molars. 


Fie. 906. (From Brit. Dent. Journ.) 


With severe injuries, such as those caused by a kick from a 
horse, the jaw is often fractured in several directions, the force 
and direction of the blow being a potent factor in determining 


Fia. 907. 
(From Brit. Dent. Journ.) Fie. 908. (From Brit. Dent. Journ.) 


the degree of displacement. As an example the case shown in 
figs. 907 and 908 may be quoted. The injury was due to a mule 
kick in the region of the first molar on the left side. 
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The bone injuries were: (i) A fracture near the mid-line 
running downwards and backwards to the lower border of the 
bone ;~ (ii) a vertical fracture between the first and second 
molars ; (iii) a horizontal fracture connecting the two vertical 
fractures (see fig. 909). There was practically no comminution 
of the bone. In this case the left lateral fragment had swung 
forwards and upwards, and, owing to the backward displacement 
of the central fragment, the first molar was lying on the inner 
side of the second molar. The right lateral fragment had swung 
_ over to the left and was slightly depressed. pe 

(e) Complications —The principal immediate complications 
in fractures of the mandible are extensive bruising of the soft 
tissues with, in a few cases, considerable laceration. Hsemor- 


Fia. 909. (From Brit. Dent. Journ.) ‘i 


rhage is in some cases troublesome and seems to occur most 
frequently in fractures about the angles. It is probably due to 
the artery being torn and not completely divided. In rare 
instances a traumatic aneurism forms, and ion ten the © 
ligature of the external carotid. The fracture may be associated 
with a dislocation of the temporo-mandibular articulation and 
occasionally with a fracture of the base of the skull. 

(C) The Healing of Fractures of the Mandible——Repair of the 
fractured mandible takes place in a manner similar to repair of 
long bones. Briefly, the stages are as follows :— 

(i) The fractured ends are surrounded with a coagulated 
mass of leucocytes, blood and exudation from the vessels in the 
neighbourhood. | 

(ii) The coagulum is invaded by cells—polynuclear from the 
surrounding soft tissues, fibroblastic from the periosteum and 
medulla. . | 
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(iii) The coagulum is in time replaced by tissue derived from 
the periosteum and medulla. This tissue is 

(iv) Converted into cartilage. (In cases where the callus is 
small this stage may be lacking.) 

(v) The cartilaginous tissue is converted into osteoid callus, 
i.e. the cartilage cells are modified into bone corpuscles with a 
deposit of calcareous salts'in the matrix leading to the formation 
of imperfect bone. 

(vi) The imperfect bone is in time replaced by lamellar tena, 

In simple fractures osseous union is usually complete in six 
weeks, but in cases where the treatment has been delayed, or 
there has been difficulty in reducing the fragments, union may 
not be complete in less than eight or ten weeks. In cases of 
doubt a radiogram should be obtained. 

(n) T'reatment.—The treatment of fractures of the mandible 
consists in (i) control of the sepsis; (ii) reduction of the dis- 
placements ; (iii) immobilisation of the fragments. 

As soon as the patient comes under treatment the mouth 
should be frequently irrigated with a mild antiseptic such as 
1 in 100 carbolic acid, and the gums swabbed once a day with a 
2 per cent. solution ‘of iodine in’ alcohol, and the fracture rested. 
The older methods of the skull and chin support, and the four- 
tailed bandage, are now practically discarded for this purpose 
as they exert too much backward pull on the mandible and are 
apt even in relatively simple fractures to increase the displace- 
ment ; indeed, if there is much displacement, or portions of bone 
are missing, it is all-important to guard against any backward 
displacement and particularly of the falling back of the tongue, 
which may otherwise cause asphyxiation, and for this purpose 
support directing its chief pull on the mandible in an upward 
and forward direction must be used. | 

The simplest and best way of applying this is by making 
several turns of a calico bandage about 24 inches wide around the 
head and fastening it off with a safety pin ; another piece of the 
bandage about 18 inches long is then passed under the mandible 
just in front of the angle and avoiding the chin, and the ends 
fastened off with a safety pin on either side to the bandage already 
round the head. These safety pins should be placed as far 
forward on each side as each individual case allows, bearing in 
mind that the object in view is not only support but avoidance of 
any backward pull; should there be any tendency on the part 
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of the head bandage to slip downwards, as is conceivable with 
some shaped heads, another strip of bandage may be safety- 
pinned across the top of the head to prevent this. The sup- 
porting strip under the mandible may be padded or not as occasion 
suggests (fig. 910). In practice this method has been found more 
satisfactory than the ‘ barrel’ bandage, as it is simpler, easier to 
apply, not so liable to slip and a more forward pull may be 
attained. 


Fia. 910. OE 

Radiograms should be obtained, and as soon as his condition 
permits the patient should’ be given an anesthetic, in order that 
the teeth bordering on the line of fracture or communicating 
with the fracture may be removed as well as any septic teeth 
which may be present. If the extractions are likely to be 
difficult, nitrous oxide may be followed by the adminis- 
tration of ether. Before the operation is commenced the 
tongue should be brought under control by suitable means, and, 
during the operation, care should be taken to control the 
hemorrhage. | 

The removal of the teeth in the region of the fracture is 
considered by some practitioners to be an unnecessary step, but 
in our opinion it is essential treatment, except possibly in very 
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clean mouths. When the line of fracture passes through the 
socket of a tooth the periosteum of the root is detached and a 
pocket is formed which becomes filled with septic matter. The 
periosteum covering that part of the root is destroyed, and a 
permanent ‘pocket’ is formed from which infection is con- 
stantly passing to the fractured area. The removal of the tooth: 
or teeth eradicates this focus of infection and rapid healing 
follows. A perusal of the records of the cases quoted in the 
following pages will convey an idea of the results obtained by 
free extraction of the teeth in the region of fracture. But the 
best evidence in favour of this method of treatment is to be 
found in a study of cases of delayed union. The radiograms of 
many of these cases show the roots of teeth in the line of fracture, 
and the removal of the teeth is invariably followed by rapid 
healing of the fracture. 

The «immobilisation of the fragments may be carried out in © 
several ways. 

(i) Wiring.—The operation of immobilising the reduced frag- 
ments of a fractured mandible with the teeth in occlusion by means 
of interdental wiring is sometimes used, chiefly as a temporary 
measure pending permanent immobilisation by means of cemented 
splints, but it is also advocated by some as a permanent means 
of treatment, though these latter are comparatively few. 

Until recently any form of wire used for orthodontic purposes 
has been used, but there is no doubt that soft tempered stainless 
steel wire of not less than 0:4 mm. thickness is much to be pre- 
ferred on account of its great tensile strength relative to its 
gauge.!_ On manipulation soft tempered stainless steel wire rather 
rapidly loses its softness, and is apt to become more springy. 

The method of wiring which appears to have most advocates 
is that known as § eyelet ’ wiring, and is carried out as follows :— 

A piece of wire about 8 inches long is bent double, and at the 
bend any circular instrument of about 5; inch diameter is inter- 
posed, and turned round so as to twist the two wires together 
for three or four turns close up to the interposed instrument, 
thus forming a small eyelet at that point; the free ends of the 
wire are then passed through an interdental space from the 
buccal aspect at a point where it is desired to fix the mandibular 
to the maxillary teeth in occlusion ; the free ends are then turned 
apart and passed singly and respectively from the lingual aspect 


1 Such wire is made by Messrs. Temco, Ltd., Lydbrook, Gloucestershire. 
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through the interdental spaces immediately anterior and posterior 
to the space through which the double wire was passed so as to 
embrace the two adjacent teeth ; the end of the posterior wire is 


Fic. 911. (D.C. Simpson.) 


then passed forward through the eyelet and the wire then 
taughtened and the two ends twisted together, cut off; and — 
turned in (fig. 911). A similar adjustment is made in the opposite 
jaw so as to leave the maxillary and mandibular eyelets in such 


Fie. 912. (D.C. Simpson.) 


position that when they are wired together the teeth will be held 
in their normal occlusion (fig. 912). It is obviously best to limit 
the number of eyelet wires to the requisite minimum to maintain 
stability and relative immobility in any given case, and the 
wiring may be tightened subsequently should this become 
necessary, as it frequently does. 
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The advantages of this method of treatment are that early 
and sometimes immediate treatment may be given, and the 
result attained judged to be so good as to be allowed to remain 
as the permanent treatment; the bite is not raised and if no 
anesthetic has been needed so much the better. The dis- 
advantages are that an anesthetic may be required, the jaws are 
fixed and so the teeth not readily kept clean, there is difficulty 
in feeding in a moderately full-toothed patient, itis not easy to 
control sepsis and its possible sequela, wiring is not easily done 
and takes some time to apply, wires frequently become loosened 
and may thereby pull off the ligatured teeth, wire other than 
stainless steel is apt to break, and it is not usual for absolute 
immobility to be attained ; there is too the risk that fractured 
jaws are not infrequently associated with cranial injuries, and such 
Injuries may give rise to increased intra-cranial pressure and so 
produce a predisposition to vomiting, and vomiting with the 
jaws wired together may lead to disastrous results ; obviously, 
if any possibility of vomiting exists when this form of wiring is 
used the nurse in charge of the patient must be provided with 
wire-cutting pliers and know which wires to cut, so that this may 
_ be done immediately. | 

Complete immobilisation by means of cemented splints 
appears therefore to be preferable as a means of permanent 
treatment. . 

Another form of immobilisation by means of wiring is by the 
use of Labial Arch Wires. ‘These are wires which may be bent 
to fit round the labial aspect of the teeth of any arch, and are 
fixed by being wired to the teeth ; each arch has a number of 
hooks or studs soldered to its labial aspect, so that by means of 
wire or elastic ligatures traction or fixation may be made from 
the maxillary to the mandibular arch. 

These arches may be used with few or many teeth present ; 
they are clean and accessible, and the direction of traction may — 
be altered as occasion demands by affixing the traction wires or 
elastics to hooks or studs which are not opposite each other ; 
if necessary, owing to displacement of the mandibular fragments, 
the mandibular arch may be made in more than one piece, or 
several pieces, so that the displacement may be gradually 
reduced. - 

(ii) The Metal Cap Splint—This splint consists of a metal 
cap fitted accurately to the teeth and is fixed into position by 
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means of oxyphosphate of copper cement. Double metal cap 
splints embracing both maxillary and mandibular teeth are 
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Fia. 915 


the most reliable of all the types of splints (see figs. 914 
and 915). | 
For the construction and adaptation of this type of splint 

the procedure is as follows :— 
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(a) Accurate impressions of the teeth are obtained. 

(b) These are cast in plaster and the mandibular model 
divided at the point of fracture ; the two parts of the mandibular 
model are then placed so as to bring the mandibular teeth into 
correct occlusion with the maxillary teeth and both are mounted 
in this position on an articulator. 

(c) The splints are then modelled in wax (No. 6 or 8 thickness), 
the wax being carefully pressed between the teeth and extended 
as far as the gum margin. 

(d) At this point it is well to press the softened wax occlusal 
surfaces together, so that the bite will not be unduly opened 
when the splints are fixed and that greater perfection of occlusion 
may be obtained. 

(¢) The splints are then cast in Victoria metal or a copper- 
silver alloy and studs or loops 
soldered to the buccal aspects 
so that when in position they 
may be wired together. 

(f) The splints are then ad- 
justed in the mouth, the frac- 
ture reduced, and the splints 
fixed in position with oxyphos- 
phate of copper cement, the 
maxilla and mandible being 
then wired together to ensure Fie. 916. 
immobility of the fragments. 

If the fracture cannot be readily reduced it may be necessary to 
make the splint for the mandible in two parts. This alternative 
method has been practised for many years, and in the majority 
of cases where there is displacement or missing tissue is preferable 
if not a necessity. 

If there is but little displacement, when the position of each 
splint has been exactly localised they are removed and joined 
by a stout soldered. bar, and the splint then cemented into place ; 
but if there is much displacement this is reduced after the cement- 
ing of the splints into place, and may be done (a) Immediately, ' 
by the use of wire ligatures uniting the maxillary and mandibular 
splints, (b) Gradually, by elastic force, or (c) Manually under 
an anesthetic. 

When there has been much loss of tissue between the two 
fragments, small splint-metal blocks should be attached to the 
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labial aspects of the anterior portion of each of the mandibular 
splints, and these should be drilled and tapped so that after 
reduction a connecting bar may be screwed into place so as to 
make the whole into one rigid splint. 

In these cases it is often advisable to take the impressions 
for the two parts of the mandibular splint separately. _ 

Occasionally in fractures of the mandible when there is not 
much displacement a single metal cap splint may be used. 

In many cases where metal cap splints are used the occlusal 
aspects may be cut away so as to produce open cap splints, and 
so restore natural occlusion and bite, and greatly increase the 
comfort of the wearer. 

(iii) The Gunning splint (fig. 916) consists of vulcanite caps 
joined by supports, and constructed to fit both the maxillary 


and the mandibular teeth or gums. When the splint is in ~ 


position a skull and mandibular splint or a four-tailed bandage 
is applied. With this type of splint the fractured jaw is fixed 
between the mandibular splint outside and the cranium. The 
Gunning splint is useful in cases where the patient is edentulous 
or possesses few teeth. 

In many cases a conibination of metal caps and vulcanite 
is found very useful. There are many other types of splint, 
but the experience gained from the treatment of war injuries 
has shown that the best results are obtained with either the 
metal cap splint or the Gunning splint. 


In treatment there is always a difficulty in controlling the 


posterior fragment, and in some cases the only available fixed 
point is the third molar, whose stability is not always to be 
relied upon owing to the shape of its roots. It has also been 
observed that, if the posterior fragment overlaps the anterior 
fragment, union generally follows, the anterior fragment acting 
as a resistance against the inward pull of the superior constrictor 
and mylohyoid on the posterior fragment. 

(iv) Wiring of the Fragments——In a few cases where the 
fragments cannot be controlled by means of interdental splints, 
‘immediate wiring of the fragments may be adopted, but unless 
this can be made an extra oral operation it is not very successful, 
as infection is practically always present in fractures of the hori- 
zontal ramus. 

Another. method of wiring is occasionally used, principally 
for oblique fractures in edentulous mandibles when there is much 
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_ displacement which is not readily reduced. This method is 
known as circumferential wiring, and consists of the forcible 
apposition of the fractured aspects of the bone by means of a 
wire entirely surrounding the mandible. ‘The wire may be applied. 
as follows : 

A shallow vulcanite splint is first made to cover the alveolar 
ridge. Under anesthesia a small incision is made in the skin 
along or slightly internal to the lower border of the mandible 
at the point at which it is desired to apply the wire, a fine trocar 
and canula (the latter without a shoulder) or a hollow stainless 
needle in a detachable holder (canula or needle to be about 
15 Birmingham wire gauge), is inserted at this point and directed 
obliquely upwards close to the buccal aspect of the mandible 
till it emerges into the buccal sulcus close to the mandible ; the 
wire is then passed along the needle or canula into the mouth 
and the canula withdrawn; it is then reinserted in the same 
incision alongside the wire already passed till it emerges on the 
lingual aspect of the mandible opposite the point of emergence 
on the buccal aspect, the other end of the wire passed up through 
the canula and the canula or needle withdrawn through the mouth. 

The mandible is thus surrounded by a wire which encloses 
the fractured portions of bone, and with the splint a stu, and 
while the displaced or overlapping portions of bone are manually 
reduced as far as possible the wire is taughtened and twisted 
together over the top of the splint so as to hold the parts in 
apposition ; the ends are then cut short and turned over and 
a dressing applied to the small external wound. 

‘Some pain and occasionally considerable swelling are apt to 
occur, and complete reduction and fixation are not necessarily 
attained by this means. The procedure is not often used and 
generally not much favoured ; besides, it is a fact that though 
of course ideal reduction should be one’s aim, a slight degree of 
displacement in a fractured edentulous mandible is not a serious 
disability so long as bony union does take place, as any resulting 
deformity of the alveolar ridge can always be rectified afterwards 
in the construction of the denture. 

(0) Delayed Union.—Uncomplicated fractures of the mandible 
if properly treated should repair within three months, and if at 
the end of that period union has not occurred the case must be 
regarded as one of ‘delayed union.’ When there is delayed 
union there are three possible issues, namely :— 
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(i) Osseous union. 

(ii) Union by a band of dense fibrous tissue, the fracture 
having a slight ‘ give.’ 

(iii) Non-union, the fragments being freely movable. 


Fia. 918.—Radiogram of a case of ‘ delayed union ’ showing the root of 
a tooth in the line of fracture. (From Brit. Dent. Journ.) 


The commonest cause of delayed union is the presence of 
septic teeth in the line of fracture. An example is shown in 
fig. 918. The radiogram was taken three months after injury. 
The removal of the affected teeth was followed by rapid union. 

Occasionally the infection from the teeth leads to extensive 
rarefaction of the bone, or, if the infection is mild in type, to 
a sclerosis of the margin of the fragments. Both of these 
conditions result in non-union. 
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Another cause of delayed union is the presence of a thin layer 
of necrosed bone between the fragments. Radiograms of recent 
fractures sometimes show a thin detached portion of bone between 
the fragments. This thin layer of bone may become infected 
and necrosed and so lead to non-union. 

Imperfect reduction of fractures leaving considerable over- 
lapping of the fragments leads to prolonged delay, and so also 
does non-immobilisation of the fragments. The latter condition 
cannot always be prevented where teeth are missing. With 
fractures posterior to the last molar tooth the constant movement 
of the fragment by the superior constrictor of the pharynx is a 
common cause of delayed union or even non-union. 

Even where the fragments have been immobilised and danger 
from sepsis has been quickly eliminated union is at times delayed. 
This is probably due to defective power of repair on the part of 
the individual, possibly dietary in origin. 

With diabetics, or where there is a history of syphilis, union 
is at times delayed. 

In cases of non-union, sepsis, if present, should be removed, 
and when the tissues have thoroughly recovered, the ends of 
the bone should be freshened sufficiently to expose the medulla 
and the fragments approximated and immobilised either by 
means of interdental splints or by an extra-oral wire suture 
through the bone. 

When a larger portion of bone is missing, as may occur when 
some necrosis has taken place so that approximation of the two 
fragments would produce deformity or malocclusion, the two 
portions of mandible may be splinted into correct occlusion with 
the maxillary teeth and retained there till healing is completed ; 
a bone graft, usually a portion of iliac crest, may then be inserted 
and the splints retained till bony union has taken place ; there 
is a small risk of latent sepsis interfering with the success of the 
operation. 

The progress of union may be watched by means of periodic 
radiograms, but callus is not always easy to see in radiograms, 
-even when a soft tube is used. The bone graft operation should, 
of course, be an extra oral one, and comes into the domain of the 
general surgeon, working usually—and advisedly—in conjunction 
with the dental surgeon. 

(.) Mal-union.—Where the occlusion is only slightly deranged 
the simple operation of ‘ cutting in the bite’ will often.suffice to 

3N 
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correct the malocclusion. In the case of fractures in the region of 
the last molar tooth and fractures of the ramus the mouth may 
be ‘gagged ’ on the posterior teeth, and these teeth will need to 
be removed in order to bring the remaining teeth into occlusion. 
Failure to reduce the fragments correctly may result in marked 
deformity. For example, in fractures behind the last standing 


tooth, the posterior fragment may swing forward and the covering — 
muco-periosteum come into contact with the maxillary teeth. 


Discomfort and perhaps ulceration of the soft tissues follow. The 
patient, in order to avoid the discomfort, involuntarily brings the 


Toe ae 


jaw over to the injured side and the face becomes markedly _ 


deformed. In other words, the patient acquires a ‘bite of com- 
fort’ at the expense of his personal appearance. A similar con- 
dition is seen in fractures of the molar region where the anterior 
fragment has moved to the injured side and union has followed. 
An attempt to bring the mandible over to the uninjured side 1s 
resisted because the soft tissues covering the ramus would then 
come into contact with the maxillary teeth. . 

The treatment consists in the removal of one or more. of the 
maxillary molars on the injured side, the patient being encouraged 
to use the teeth on the uninjured side. In some cases the upward 
movement of an edentulous posterior fragment is so extreme that 
the fragment lies external to the alveolar process of the maxilla. 
In such cases extraction of the teeth is not always sufficient to 
bring about union, and it is necessary to cut away the bone freely, 
including the tuberosity. If the mal-union is of long standing, 
it may be necessary to train the mandible into position, either by 
means of an engaging flange, or by means of stretching splints. 
An engaging flange is an apparatus adjusted to the teeth in such 
a manner as to cause the teeth to occlude in a normal position. 

The stretching splint is made as follows :— : 

(i) Metal caps are adjusted to the maxillary and the mandi- 
bular teeth. 

(ii) The maxillary splint is covered with a layer of soft com- 
position. A grip of the mandibular teeth on the injured side is 


obtained and, as the mouth closes, the mandible is firmly brought - 


over to the uninjured side. 


(iii) The splints are soldered together ; the upper cap is placed — 


in position and the mandible guided into the lower splint. 


(iv). The mandible is retained in this position until the patient — 


can easily bring the teeth in and out of the splint. 


FRACTURES OF THE JAWS 913 


(v) The splints are unsoldered and the mandible is brought 
over still further to the uninjured side, the operation being 
_repeated until the correct position is obtained. 

Changes in the nerves of teeth anterior to the line of fracture 
have been found by R. V. Bradlaw,! who describes and figures 
marked fragmentation and sometimes vacuolation in the pulpal 
nerves of these teeth. 


(2) FRACTURES OF THE MAXILLA. 


(a) Causes and Position—Fractures of the maxilla are 
generally caused by great violence. This type of fracture not 
infrequently results from airplane accidents. When the machine 
strikes the ground, the pilot’s head is jerked forward and his 
face comes into contact with the lower part of the frame of the 
observing screen, Frequently the bone is comminuted ; adjacent 
bones, such as the malar and nasal, are implicated, and the base 
of the skull may be fractured. When the impacting force strikes 
the bridge of the nose in a downward direction, as in lift accidents, 
a transverse fracture of both maxille may result, the line of frac- 
ture passing high up and involving the infra-orbital plate. In 
such cases the whole maxilla can be moved en masse, and there 
is extreme ecchymosis of the soft tissues. In some cases the 
bone is forced downwards and backwards and becomes impacted, 
the bite being ‘ gagged’ on the molar teeth. If the impact is 
received on the lower part of the maxilla, multiple fracture of the 
lower portion of the bone results. : 

Separation of the two halves of the maxilla in the median line 
has been recorded. Lastly, fracture of portions of the alveolar 
process and of the tuberosity occasionally occurs during the 
extraction of teeth. ; 

(8) Complications—These are similar to those met with in 
fracture of the mandible. The swelling of the soft tissues is, how- 
ever, often more severe, and there is a greater liability to swelling 
of the tissues of the naso-pharynx and larynx. The swelling 
around the air passages must be carefully watched and if necessary 
laryngotomy performed. Hemorrhage is at times severe, and it 
is important to avoid the use of peroxide of hydrogen as the 
frothing produced may cause obstruction of the air passages. 


1 Proc. Roy. Soc. Med., 1939, xxxii, 1040. 
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(y) Method of Union.—Repair in the fractured maxilla appears 
to be invariably of a fibrous and not of an osseous character. 
One has examined many cases and been unable to satisfy oneself 
that osseous union has actually occurred in any of them. , 

(8) T'reatment.—In transverse fractures above the level of the 
roots of the teeth the maxilla may be immobilised by means of a 
metal cap splint cemented to the maxillary teeth ; to the sides 
of the splint stout wire bars are soldered which come out at the 
sides of the mouth and curve backwards so as to lie close to the 
cheeks ; these in turn are attached to vertical metal struts, the 
ends of which are fixed in a plaster head cap. 

There are various ways of completing this fixation and of 
making a plaster head cap. 
That used and described 
by H. M. -Crombie? “is 

_practical and simple; he 
describes it as follows : 


“The head gear is a plaster 
head cap in which are embedded 
rigid struts rigidly connected to 
the intra-oral apparatus. (Fig. 
921.) 

Fic. 919.—Coupling connecting a vertical ‘The struts are ordinary 
strut to a bar extending from the side Meccano axles or paling wire. 
of the splint. Slightly enlarged; actual Paling wire may be obtained of 
length of the coupling is about 4 inch. the game gauge as Meccano 

axles and is considerably cheaper, 
and has the advantage of being easy to obtain and simple to adapt to the 
requirements of the case. The struts are joined to bars from the intra-oral 
apparatus by means of three-hole Meccano couplings (Part No. 63) which can 
be adjusted to any angle and make for easy and rapid connection between them. 

The bars must be of the same gauge as the struts. (Fig. 919.) 

‘Taking as example a case in which the facial bones have been detached 
from the base of the skull and have dropped as a result of gravity : as a rule, it 
is easy to replace these in their proper position ; what is required is to hold them 
there until healing takes place. First make a metal cap splint to fit the maxiilary 
teeth. On the sides of this splint are soldered bars, which should be gilded. 
These come out at the sides of the mouth and curve backwards to lie close to the 
cheeks. The struts which are to be embedded in the head cap are now bent at 
the upper end to follow the curve ot the skull. They need not extend to the 
vertex, in fact it is better if they do not. A coupling is put on the upper end of 
each strut by its middle hole so that it forms a “'T” shape to give adequate 


1 Brit. Dent. Journ., 1941, Ixxi, 297. 
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retention in the plaster. The struts are then put through the holes in couplings 
attached to the bars on the splint and adjusted to lie close to, but not touching, 
the skull. The splint is then cemented on to the teeth. 

‘The patient’s hair having been cut, a stockinette cap is put on his head. 
It is not necessary to introduce any padding ; indeed it is better to do without 
it as it tends to make the cap less secure. A plaster bandage is then wound 
round the head ; about six turns is sufficient. The struts are then put in close 
contact with the plaster, and short lengths of plaster bandage packed in under 
and along the sides of them so that there is no gap between them and the pilaster 
bandage already applied. When the struts are buttressed in this way, another 


Fic. 920.—The apparatus obliquely from behind. » 


plaster bandage is wound round the head over the top of the buttressed struts 
and smoothed into place as one proceeds. It is not necessary, as a rule, to put 
on more than another nine or ten turns, the number depending on the amount 
of strain the plaster may have to withstand, and the lighter the skull cap can be 
made the better. Finally, some plaster is mixed of the same consistency as 
used to cast a model and smeared on so that the network of the bandage 
is obscured. Then, with a wet mop, the whole is smoothed. This prevents the 
cap becoming dirty, as it will if left with a matt surface. One then tightens the 
set screws in the couplings connecting the struts to the bars in the splint and 
has a rigid apparatus which will not move under stress. (Figs, 920 and 921.) 

‘Certain points must be watched in applying the plaster bandages. They 
should go well down the forehead, but about an inch should be left between the 
lower edge of the plaster and the eyebrows. They must be kept well down over 
the parietal eminences, must leave the ears clear and be kept well down over the 
occipital protuberance. Do not cover the crown of the head. 

‘For increased rigidity the two struts may be joined across the front of the 
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face with a cross bar attached by couplings, but it is desirable to avoid interfering 
with the patient’s vision. 

‘It is possible with this apparatus to exercise traction on the maxillary 
-bones by loosening the set screws and moving the couplings with the splint up 
or down the struts, as the case may be, a little every day. One can also get 
antero-posterior movement by loosening the set screws on the arms of the splint 
and moving them a little forwards or backwards and refixing every day. By 
manipulating one of these or by moving them in opposite directions, one gets a 
certain amount of rotation in the horizontal plane. 

‘This apparatus will not only hold the face up, but will also hold it down, 
if necessary. It is simple to construct, can be used in conjunction with any 
type of metal cap splint, and is not heavy. 


Fie. 921.  (H.M. Crombie.) (From Brit. Dent. J ourn.) 


‘ The application of this method to an edentulous jaw presents no difficulties. 
If the patient has an upper denture, all that is necessary is to embed the curved 
bars in the sides of the denture, and vulcanise them in. If he has not an upper 


denture, or if it is damaged beyond repair, it is a simple matter to make one 


without teeth to fit the palate and embed the bars in that. There is no need to 


remove such a denture for cleaning, provided there is no actual wound of any. 


size in the palate, as foreign material does not tend to get-underneath and the 
mucous membrane is barely reddened when the apparatus is removed, often 
after several weeks. . 

‘This method can also be applied to emergency splints. All that is required 
is a few box trays of different sizes with the handles cut off and curved bars 
soldered to the sides. In an emergency fill one of these with modelling composi- 
tion, press it gently home, put on a plaster head cap, which can be done in five 
or ten minutes, and attach struts from the head cap to the bars by means of 


Se 
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couplings. It would not be necessary to wait long for the plaster to set before 
joining up the struts to the bars since no great strain will be put-on the cap with 
such an apparatus.’ | | 


In multiple fractures through the alveolar portion of the bone 
the teeth involved should be removed and a Gunning splint used 
until repair has taken place. 

The removal of the teeth must be carried out with extreme 
care. It is often a useful plan to grasp the tooth next to the one 
to be removed with a pair of forceps and exert pressure in an 
upward direction during the extraction. If this precaution is not 
taken undue laceration of the parts may occur. At times the 
teeth are more easily removed by exerting force in a lateral direc- 
tion with a straight elevator, and if the muco-periosteum is unduly 
adherent it should be pared off with suitable instruments. 

When there is considerable comminution of the teeth the © 
muco-periosteum should be raised from the outer aspect of the 
bone and a view obtained of the alveolar process ; the broken 
fragments can then easily be removed together with loose pieces 
or sharp edges of bone, the muco-periosteum being brought 
together with sutures. 

In the maxilla the line of fracture may run immediately above 
the roots of the molars, the whole segment of bone being detached. 
Union under these conditions does not occur, and it is better 
to remove the whole segment. The muco-periosteum is first 
reflected from both sides of the bone and the detached portion 
carefully dissected out, the edges of the soft tissues being 
brought together with sutures. 

The rapidity of the recovery of patients with severe multiple 
fracture of the maxilla, when the teeth are removed, is remark- 
able. Moreover, the teeth if retained are of no value for mastica- 
tion, the bone around them is liable to necrose, and the maxillary 
sinus to become infected. . 


(B) Gunshot Injuries of the Jaws. 


In times of peace, gunshot injuries of the jaws are of rare 
occurrence. As these injuries will in the future come more and 
more under the care of the dental surgeon it is necessary that he 
should possess some knowledge of their nature and the best 
methods of treatment. 

In gunshot injuries of the jaws there is frequently considerable 
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loss of tissue and much comminution of the bone, and in these 
respects they differ from the jaw injuries ordinarily met with in 
practice. The damage to the bone would seem in some measure 
to be governed by :— 

(i) The Type of Missile-—A bullet tends to comminute the 
bone into smaller fragments than ‘ shrapnel.’ 

(ii) The Velocity of the Muissile—As a rule, the higher the 
velocity the greater the degree of comminution. 


Fig. 922. (From Brit. Dent. Journ.) 


(iii) The Angle of Impact.—A bullet which strikes the bone at a 
right angle cuts away the bone in its course, but does not neces- 
sarily cause extensive comminution of the remaining fragments. 
An example is shown in fig. 922. A bullet struck the bone at 
a right angle near the lower border and carried away the portion 
below the tooth. The tooth remained in position, being firmly 
wedged in place by the approximation of the fragments. If a 
bullet strikes the bone at an oblique angle widespread comminu- 
tion is caused, but there is little loss of tissue. An example is 
shown in figs. 923 and 924. The bullet entered the lower lip one 


FRACTURES OF THE JAWS 919 


Fie. 923. (From Brit. Dent. Journ.) 


inch to the right side of the mid-line and came out on the left side 
near the level of the hyoid bone at a point midway between the 
angle of the jaw and the symphysis. The mandible was therefore 


Fic. 924.—(a) Line of vertical fracture ; (b) area of comminution. 
(From Brit. Dent. Journ.) 
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hit at a very oblique angle, and the bullet took a slightly down- 
ward course. The bone was fractured in a vertical direction 


between the right first and second incisors, the comminution 


extending beneath the 53577455. 

The photograph of another patient shown in fig. 925 depicts 
the entrance and exit wounds, the former being on the cheek. It 
would seem from the direction taken by the bullet that the lower 


border of the mandible was little more than grazed, yet the con- 


Fic. 925. (From Brit. Dent. Journ.) 


cussion was sufficient to comminute the bone in the manner 
shown in fig. 926. 


(iv) The Character of the Bone receiving the Impact.—The 


harder the bone the greater the degree of comminution. A missile 


which strikes the hard compact tissue of the lower part of the body — 


of the bone will cause more comminution than one which strikes 
the alveolar process. 


Treatment. 


(i) General Lines of Treatment.—The general lines of treat- 


ment to be adopted are briefly as follows: With much laceration — 


and suppuration of the soft parts, the first object should be to 


ee 
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clean the parts and remove the sepsis. For this purpose chlora- 
mine and eusol are very efficacious, and the rapidity-with which 
wounds will clear up when treated with these preparations is 
very remarkable. The mouth is frequently irrigated with hyper- 
tonic saline, and the gums swabbed once a day with a 2 per cent. 
solution of iodine in alcohol. Radiograms of the injured area 


x 


Fic. 926. (From Brit. Dent. Journ.) 


are next obtained, and here it should be mentioned again that 
both lateral and antero-posterior views are necessary. The 
next stage is, to examine the patient under an anesthetic. In 
cases of recent injury the examination has often to be delayed 
until the patient has sufficiently recovered from the shock of the 
injury to undergo anesthetisation with safety. The anesthetic 
should be administered with extreme care on account of the 
swollen condition of the soft parts, and the slightest interference 
with the passage of air to the lungs must be avoided. Before 
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the operation is commenced the tongue should be brought under 
control; this is especially necessary if the tongue is partially 
bound down by adhesions, or if a central fragment exists. The 
parts are next examined in order to ascertain how far reduction 
is possible. Teeth bordering on the line of fracture, or com- 
municating with the fracture, are then removed, as well as any 


septic teeth. While the teeth are being removed, every precau- | 


tion is taken to prevent blood passing into the pharynx. The 
extraction should be carried out very cautiously and with as 
little violence as possible, the teeth being, so to speak, gradually 


enticed from their sockets. Sharp edges of bone left after the 
removal of the teeth should be trimmed away and the edges of 


the te tu the hc into apposition by sutures. The 
6) 


lacerated tissues 
permits, be brought together 


(ii) The Approximation of the Fragments.—To obtain Sabie 


union it is essential that the fractured ends of the mandible should 
be brought into contact, or that living bone should exist in the 


tissues between the fragments of bone. The approximation of the 
fragments will result in a narrowing of the arch and some loss of | 


masticating area, but the masticating area can be restored by 
properly constructed artificial dentures. Some writers who place 
considerable stress on correct occlusion of the teeth maintain that, 
if the fractured ends are kept apart, fresh bone will eventually 
bridge the gap. There is nothing in pathological teaching or 
experience to support this view, and if bone cells do not exist in 
the tissues uniting the fragments it is difficult to see how fresh 


bone is to be created. The cases in which bone has been observed 
to form have probably been examples of comminution of the 
tissues with the fragments of bone remaining and forming nuclei- 


for bone growth. Experience shows that many of these cases 
end, as might be expected, in fibrous union. The choice would 
therefore seem to lie between a mandible firmly united and capable 
of bearing the strain of an efficient denture, or the teeth in correct 
occlusion on a base not capable of bearing the strain of 
mastication. 

In the incisor region the fragments are allowed to approximate, 
provided that the narrowing does not lead to marked deformity of 
the face and disorganisation of the occlusion. An example may 
be quoted :— 

The bullet carried away the bone, as shown in fig. 927.. The 


e cheek and lips should, if their condition 
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parts were approximated, osseous union followed, and occlusion 
of the teeth was very slightly impaired (fig. 928). 

In the molar region the following method is adopted: The 
- maxillary teeth opposing the teeth of the posterior fragment are 


Fic. 927. (From Brit. Dent. Journ.) 


removed, allowing the posterior fragment to move forwards and 
upwards, and the anterior fragment to swing over to the injured 
side. Where the gap is small, the posterior fragment is released, 
and a splint made with the anterior fragment in position. Radio- 
grams are then obtained. If the bony parts are found to be in 
contact, the splint is fixed in position ; otherwise the anterior 
fragment is brought across until 
contact is obtained. The man- 
dible may thus be mended with 
the anterior fragment swung over 
to the injured side, but this is no 
disadvantage because, with the 
removal of the splint, there is a 
tendency for the mandible to ad- 
just itself to functional activity, 
provided that the so-called * bite 
of comfort ’ is avoided (see p. 911). Bae. dea: 
It is difficult to indicate to (From Brit. Dent. Journ.) 

what extent the fragments may 

be allowed to approximate without causing undue deformity, 
and it is probable that the degree of approximation which is 
safely attainable differs in individual cases. Good results may 
be confidently anticipated if the gap is less than half an inch, 
and, even with gaps up to three-quarters of an inch, approxima- 
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tion may prove successful in some cases. With a wider gap, 
approximation of the fragments must give way to bone grafts 
for the formation of an osseous bridge. 

(iii) Fixation of the Fragments.—Splints similar to those 
described on p. 905 e¢ seg. should be used to fix the fragments. 
The splints should be adapted as soon as the condition of the 
tissues permits, but they should not be fixed until the sepsis is 
completely under control. 


(C) Pathological (‘ Spontaneous ’) Fracture.* 


‘Spontaneous’ fracture of the mandible is not under any 
circumstances common. It may ‘occur if there is necrosis 
Fea 


Fie. 929.—Pathological (‘Spontaneous ’) fracture of right side of mandible in a 


male aged 62, resulting from carcinomatous invasion and erosion. (E. 8.) 


involving the whole depth of the bone, particularly if the necrosis 

is rapid ; it may occur at the site of a neoplasm (fig. 929), and 

has been known to occur during the act of sneezing in an 

edentulous person having a history of chronic osteomyelitis of 

seven years’ duration. It has also occurred when abscesses have 

been present and when the bone has been weakened by acts 
1 Brit. Dent. Journ., 1935, 555, (E. 8.) 
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mycosis. Indeed, any factor which tends to weaken or attenuate 
the bone may be a predisposing factor. 

For this last reason pathological fracture may also be a 
sequel to the extraction of teeth, when infection extends via the 
socket through a vertical or oblique segment of the mandible 
causing its necrosis. 

~ Usually such extension and necrosis is not particularly rapid, 
so that, by the time it has involved the depth of the bone and 
the necrosed portion separated, sufficient callus has formed to 
preserve continuity and prevent displacement. The callus thus 
acts as a natural splint till bony union is restored, when it is 
absorbed. If there is any necrosis, the wound does not heal till 
the last of the necrosed portion of the bone has come away, and 
this may be a long time in happening, even up to nine or ten 
months or more, though it usually takes place more rapidly. In 
such a case, three to four weeks after the extraction there is usually 
some, possibly considerable, pain, sepsis, discharge and swelling. 
This last is partly inflammatory and partly due to the formation | 
_ of callus, and usually gives rise to some external asymmetry. 
So long as the necrosed portion of bone has not come away in its 
entirety these signs and symptoms will persist in greater or lesser 
: degree ; there is, however, no undue mobility or loss of alignment 
in the bone, so that often no thought of the likelihood of fracture 
is seriously entertained. 

If a radiogram be taken at this stage, appearances are apt to 
be disconcerting as, though callus may occasionally be faintly 
seen, there is usually no evidence of it, even in a good radiogram ; 
at the same time the necrosed segment of bone or the place that 
it once occupied is very obvious, so that the picture is that of a 
mandible in two pieces or nearly so. In other words, there is a 
radiographic fracture, and this appearance may continue for 
several months. 

If, however, the infection is a little more virulent and /or the 

resistance of the patient so lowered that callus is not formed 
rapidly enough, in sufficient quantity or of efficient quality, the 
mandible may actually separate into two portions and a clinical 
pathological fracture occur. Still more likely is this to occur if it 
be exposed to even slight trauma at this period, such as would be 
negligible under normal circumstances. From. the radiological 
appearances the risk of this happening seems to be at its maximum 
from about four to seven weeks after the extraction. 
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The following cases are illustrative of what may happen :— 


In February 1934, a male, aged about 45, had an acute Vincent’s infection, 
and though extractions are, if possible, avoided under these circumstances, it 
was found necessary to remove 87|, which were very loose. Infection of bone 
supervened, and ultimately a portion of bone, extending from 5| to halfway up 
the ascending ramus on the same side and involving the whole depth of the 
jaw, necrosed, separated and came away four to five weeks later. Apparently 
the infection was so acute and rapid that there was not time or opportunity for 
the formation ofan efficient callus support, and the jaw was in two separated 
portions, i.e. a pathological fracture. In this case it is quite possible that frac- 
ture would have occurred even if the teeth had not been removed. 


Fic. 930.—Forty-one days after initial operation, shows infection and necrosis 
extending almost through the depth of the mandible and a crack at the 
extreme lower border. (E. 8.) (From Brit. Dent. Journ.) 


On February 24, 1934, an attempt was made to remove a mandibular left 
third molar under local anesthesia for a female aged 39; it was not entirely 
successful and a second attempt a few days later also under local anesthesia 
had a similar result; at a third attempt a few days later also under local 
anesthesia the tooth was removed. Fourteen days after the initial attempt 
there was much swelling of the cervical glands, the swelling spreading up over 
the mandible ; there was also a discharge of offensive pus and a tendency to 
hemorrhage, the temperature reaching to 103° F.; hot carbolic mouth washes 
were used internally and antiphlogistin applied externally ; syringing was also 
resorted to. The wound became clean and the temperature fell under this 
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treatment, several small sequestra came away and the cavity became filled with 
granulation tissue. Resolution seemed so well under way that a splint was not 
. deemed necessary, particularly as it would have interfered with keeping the 
wound clean. Forty-one days after the initial operation there was a sudden 
attack of pain on opening the mouth and a radiogram (fig. 930) taken at this 
time, April 7, showed an area of infection and necrosis extending almost through 
the depth of the mandible in that region and a crack (fracture) at the extreme 
lower border; there is, however, no very obvious displacement. A large 
sequestrum, which subsequently came away, apparently aided in preventing 
undue displacement, but even so, muscular traction and the plasticity of such 


(From-Brit. Dent. Journ.) 


callus as was present did not prevent slight displacement ultimately occurring, 
and fig. 931, taken three and a half months after fig. 930, shows how small this 
was in amount. 


A similar case in which fracture occurred following the ex- 
traction of an impacted mandibular third molar is recorded by 
H. J. Field in the International Journal of Orthodontia, 1929, xv, 
1212. In this case pain was more pronounced forty-four days 
after the extraction, and at this time ‘ Roentgen studies showed 
further sequestration, making the division between the ramus 
and the body complete.’ 


These cases emphasise that, if any unusual force has been used 
30 
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in extraction, we should, for our own protection and our patient’s 
satisfaction, have a radiogram of the site of operation after its 
completion, and (perhaps more important) that after any ex- ' 
traction when the wound does not show the usual signs of ready 
resolution, a radiogram should be taken about ten days after . 
the operation, so that it may be seen if infection and necrosis are 
spreading, or have spread through the depth of the bone. If — 
this is seen to be happening one may then take such precautions 
as seem necessary, even to the making of splints, with the hope 
that they will not be required, and the condition should be ex- 
plained to the patient. 

In the case of extractions where, for various reasons, difficulty 
is to be expected, it is usual to have radiograms before the opera- 
tion is undertaken ; these should be preserved, as they are some- 
times evidence of a pathological condition of bone already present 
before operation. Needless to say, any subsequent radiograms 
should also be preserved. Radiograms for these purposes should 
be of sufficient size to show the whole depth of as well as the 
immediate bony environment of the tooth. 

The usual term applied to fractures of this nature is ‘ spon- 
taneous fracture.’ ‘Spontaneous’ means <‘ self-initiated,’ and 
that is true of no fracture. It is, of course, well recognised that 
the special technical meaning of this term is that it is a fracture 
caused by slight or trivial force, but in the type of fracture 
described separation might or would ultimately occur if no force 
had been used. The term ‘ pathological fracture ’ is better. 


The importance of radiograms is well illustrated by the 
following case : | 


A patient with a very badly swollen face came to see a dental surgeon, stating 
he had been in that condition for some time ; he had a severe alveolar abscess in 
connection with |3, and |45, one of which was broken down, also appeared to be 
involved. These three teeth were quite loose and easily removed under nitrous 
oxide anesthesia. The patient did not attend again till 24 days later, when the 
mouth was still painful and the wound not healing, and there was now a sinus 
beneath the mandible and a loose sequestrum too large for removal through the 
extraction wound. A radiogram 31 days after the extractions showed an osteo- 
myelitis and loss of bone involving the whole depth of the mandible in the area 
from which the teeth had been removed, i.e. a ‘radiographic fracture’ as de- 
scribed on page 925. The patient felt convinced that the mandible had been 
fractured during the extraction of the teeth, but the clinical and radiographic 


evidence taken together showed without doubt what had happened and how it 
had occurred. 


CHAPTER XXX 


Necrosis of the Jaws. 


Causes—Signs and Symptoms—Diagnosis—T reatment. 


Necrosis affecting the jaws may be limited to a small fragment 
of the alveolar process, or may involve the greater part of the 
bone. Necrosis is more common in the mandible than in the 
maxilla, on account of the exposed position of the former, its 
smaller blood supply, and the fact that it is composed mainly of 
compact tissue. 


(A) CAUSES. 


(a) Infection —In the majority of cases, necrosis of the jaws 
is the result of septic or infective processes arising in connec- 
tion with the teeth. The infection may reach the bone via the 
teeth or their sockets, and examples of this are met with in the 
necrosis which occasionally follows septic periodontitis and paro- 
dontal disease. The necrosis may be limited to the alveolar 
process, or may involve the body of the bone (fig. 932). Death 
of a segment of the mandible may result in a solution of its 
continuity, and so give rise to one form of pathological (° spon- 
taneous ’) fracture. (See fig. 935 and p. 924.) How severe a 
condition can arise will be seen from the following case reported 
by W. H. Dolamore.! It occurred in a boy, aged four, and 
arose in the region of the mandibular left deciduous molars. A 
general supporting treatment was carried out with the local use 
of antiseptic and deodorant mouth-washes. At the end of ten 
months the necrosed bone was removed, and the extent of the 
disease can be gleaned from fig. 933. The radiogram seen in 
fig. 934 shows the extent to which new bone had been formed 
. from the periosteum. 

A case is reported by Breward Neale,? in which extensive 
necrosis of the mandible was attributed to a dental operation. 


1 Brit. Dent. Journ., xxi, 3. 2 Trans. Odonto. Soc., xxxii, 146. 
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‘The patient, a medical man, consulted a dental practitioner 
on account of great pain from a mandibular right canine in which 
the pulp was exposed. At the first visit the pulp was dressed 
with a devitalising agent ; at the second visit a portion of the 


Ms 


Fic. 932.—Necrosis of the mandible involving the body of the bone. 
The necrosis was due to infection in connection with the canine. 


pulp was extirpated ; at the third visit the root and crown were 
filled, but a flexible drill was broken in the canal. The position 
of affairs was made clear to the patient, and he went away. On 


Fic. £33. (From Brit. Dent. Journ.) 


the fourth day he experienced great pain, and he attended and 
asked for the tooth to be removed, but as it was thought possible 
to save the tooth an opening was made through the alveolus with 
a view of relieving the pain. The patient attended the next day, 
again hoping to have the troublesome tooth removed, but the 
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practitioner still thought removal of the root unnecessary, and 
excised the crown. On the sixth day, however, the root was 
extracted, but no relief following, the case passed into the hands 
of his surgical colleagues.’ 


Fic. 934. (From Brit. Dent. Journ.) 


The patient then went into hospital. The pain and swelling 
increased and the submaxillary and submental regions became 
swollen and brawny. Free incisions to the bone gave little relief. 
The condition became very grave, the whole mandible becoming 
involved as far as the angle and the outline of the neck being 
obliterated. The patient fortunately recovered but, at different 
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times, forty-nine sequestra were removed. The average size of 
the larger sequestra was 1 in. long, } in. wide and +, in. thick. 

In children, whose resistance has been lowered by bad hygiene 
or acute illness, the infection may reach the bone via the gum. The 
necrosis seen in gangrenous stomatitis is an example of this mode 
of infection. 

A third way in which the bacterial toxins may reach the bone 
is by the blood-stream. HH. A. 'T. Fairbank considers that infection 
through .the blood-stream is more common than is generally 
supposed ; the region of the angle and the ramus are the parts 
usually affected. The clinical condition is similar to ‘ acute 
necrosis ’ of the long bones. Fairbank quotes the following case 
as typical of this type of infection: ‘A boy was brought to the 
Children’s Hospital, Great Ormond Street, with a brawny swelling 
over the lower border of his mandible opposite the molar region. 
Each of the two deciduous molars on that side had a small carious 
cavity, though there was no sign of periodontitis, and the gums 
' were normal. The swelling was incised through the skin and pus 
evacuated from beneath the periosteum of the jaw. One of the 
molars was removed, as it was possibly the cause of the trouble. 
Except for the superficial caries, the tooth was absolutely normal, 
and the pulp was healthy.’ 

The necrosis, occurring as a sequela of the acute infective feveks: 
is probably due to bacterial infection invading the bone from the 
mouth or the blood, and is in no way a specific effect of the fevers. 
The septic condition of the mouth present during the acute 
stages of these fevers, combined with the lowered resistance 
of the individual, and the liability to injury in the process of 
cleaning the gums and the throat, all favour the occurrence of 
necrosis. H. Austen,!in an extended experience at the Western 
Fever Hospital, is of the opinion that necrosis always begins 
during the acute stage of the illness. In five thousand patients 
treated at the Western Fever Hospital, all of whom were under 
observation for at least eight weeks, the cases of necrosis that 
occurred could all be referred to the acute stage of the illness, 
not one having arisen during convalescence. 

Necrosis is more common in connection with scarlet fever than 
with measles and is rarely met with in smallpox. In scarlet 
fever, necrosis is mainly met with in cases in which severe throat 
symptoms are present, and is usually first clinically recognised in 


1 Dental Record, June 1896. 
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the second and third weeks of illness. Children between the ages 
of four and six are the most frequent sufferers, but it may occur 
in younger and older patients. 

Austen states that :— : 

‘Scarlatina necrosis of the jaw is most frequent in the lower 
incisor region on the labial side. It is, however, often seen in the 
premolar and molar regions on the buccal aspects. In the former 
situation it is usually symmetrical, less frequently so in the latter. 
In one case, under the care of a colleague, necrosis occurred on 
the inside of the ramus, well behind the last molar tooth, and not 
involving the alveolus in any way. The necrosis may involve the 
bone forming the sockets of the deciduous teeth only, or more 
rarely, and especially in the lower incisor region, cause destruction 
of the bone enclosing the sacs of the permanent teeth.! The 
sequestrum usually takes two or three weeks to separate. .'The 
mortality of the cases in which necrosis of the jaw takes place is 
high, partly from the usually intrinsically severe nature of these 
cases, partly from aggravation of the symptoms caused by the 
necrosis. In the worst cases the mouth becomes horribly foul, ' 
and the patient soon dies of pyemia or septic broncho-pneumonia. 
Two causes may be clinically recognised for this necrosis of the 
jaw in scarlet fever. Firstly, exposure of the bone by ulceration 
of the gum, seen in severe stomatitis, already alluded to. Secondly, 
and more frequently, injury. The latter cause may appear a 
somewhat remarkable one to anyone not acquainted clinically 
with this disease. } 

‘ For the efficient treatment of the very severe throat condition 
present in so many cases of scarlet fever, constant applications to 
the fauces of antiseptics, etc., become necessary, with removal of 
any secretions likely to decompose or lead to injury. This is done 
by syringing, spraying, or swabbing, the latter procedure being 
most effective. These methods, however, necessitate the intro- 
duction into the mouth of bone or vulcanite syringe nozzles, 
spatulas to depress the tongue, occasionally a cork wrapped with 
lint to gag the mouth open temporarily. However great be the 
care employed, it is almost impossible in some children to avoid 
injury to the deciduous teeth. The child will bite the spatula or 
the nozzle of the feeding vessel, etc., until the teeth become quite 


1 It is possible that some cases where destruction of the permanent tooth 
sac occurs may be overlooked, owing to the fact that the condition so often 
proves fatal. 
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loose and fall out; the septic state of the mouth then causing 
ulceration, and ultimately necrosis of some part of the socket. 
I have been many times surprised at the very slight pressure with 
a spatula, or other implement used in examining the throat, that 
will loosen or extract the teeth in these cases, even when employed 
with the greatest care and gentleness. Even short of extraction 
of these teeth I am convinced from clinical observation that 
necrosis of the alveolus often arises merely from pressure on the 
crowns, and eee undue in amount. In severe cases in which 
extensive ne s appears, I am convinced that it is best to leave 
the fauces entirely alone, and to feed the child solely with the 
nasal tube, as if the treatment be persevered in the case will only 
go from bad to worse.’ 

Austen’s remarks have been quoted fully because they seem 
to throw much light upon this hitherto obscure condition and 
point out that during the acute stage a piece of bone may die 
from either ulceration or injury. Exanthematous ! necrosis, as 
it is called, would therefore seem to be not a secondary specific 
sequel, but rather a condition which arises during the acute stage. 

(6) Chemical Poisons.—Arsenious Acid.—The commonest ex- 
ample of necrosis traceable to chemical poisoning is that which 
is caused by the escape of arsenious acid used for devitalising 
the pulp. The poison may act directly on the gum, or may 
escape through the apical foramen. Usually the necrosis is 
not extensive, but, with superimposed bacterial infection, a 
considerable portion of the bone may become involved. 

Mercury.—A long course of mercury or the constant inhalation 
of mercurial fumes may cause necrosis. This form of necrosis 
is uncommon at the present day, as mercury is not now given in 
quantities sufficient to produce salivation, and operators em- 
ployed in the manufacture of looking-glasses are not subjected 
to the same risks as formerly. Mercury causes necrosis by the 
conversion of its salts present in the circulation into a sulphide 
of mercury by sulphuretted hydrogen produced by micro- 
organisms present in dirty gingival troughs ; the sulphide of mer- 
cury, being toxic to the living tissue, sets up an acute gingivitis— 
leading to periostitis—leading to necrosis (see p. 526 et seq.). 

At an earlier period mercury used to be given as anti- 
syphilitic treatment in the following manner: the patient was 
dosed with increasing doses till salivation occurred, and then 


1 An exanthematous fever is a fever associated with a rash. 
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kept on two-thirds of that dose for the two subsequent years ; 
at that time oral sepsis and parodontal disease were not under- 
stood, and these, in conjunction with the large doses of mercury 
then given, often gave rise to necrosis of mercurial origin. —, 

Phosphorus.—This form of necrosis was first described by 
Lorinser of Vienna, while Wilks was the first in this country to 
draw attention to the subject. It is a severe form of disease 
and may affect both jaws, though usually only one at a time 4 
is affected. In the early stages it is slow in its progress. The 
condition is one of cario-necrosis and differs in no respect from the 
same lesion seen in other bones and arising from various causes. 

A mandible showing extensive necrosis due to phosphorus 
poisoning is shown in fig. 935, 


Fic. 935.—Extensive necrosis of the mandible occurring in a lucifer match 
maker. In this specimen the ‘ pumice-stone ’ deposit is not present in the 
sequestrum. 


This form of necrosis is nearly always seen in those subjected 
to the fumes of phosphorus. It is to be noted that the disease 
is mainly met with in those engaged in the dangerous parts of 
the manufacture of matches, namely, ‘ mixing,’ ‘ dipping,’ ‘ dry- 
ing,’ and ‘ boxing.’ 

The fumes emanating from phosphorus consist principally of 
phosphorus anhydride (P,O3) and phosphoric anhydride (P,0;5). 
These fumes are probably dissolved in the saliva. (1) The action 
may be purely local, in which case the irritant finds its way 
through a septic pulp or wound of the bone and sets up an 
inflammation of the periosteum, followed by suppuration and 


1 In 51 cases collected by von Bibra, 21 occurred in the maxilla, 25 in the 
mandible, and in 5 cases both jaws were involved. 
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necrosis ; or (2) the phosphorus fumes produce a general lowering 
of the resistance of the individual, and also locally, by their 
irritant action, weaken the nutrition of the bone and render it 
more liable to attack by micro-organisms. 

The sequestrum from cases of this form of necrosis is often 
peculiar, owing to a deposit known as the ‘ pumice-stone ’ 
deposit. This is found in sequestra from the mandible, but not 
in those from the maxilla. It is formed from the periosteum, 
but is so closely adherent to the sequestrum as to be generally 
brought away with it. A point of interest in regard to the 
structure of the deposit is that the Haversian canals are larger 
than in normal bone; they run at right angles to the general 
direction of the bone, and not parallel to it ; they interlace with 
one another, and in. some places form sac-like expansions. 
Although this peculiar deposit is generally to be found in cases 
of phosphorus, it may occur in other forms of necrosis. 

The symptoms of this disease generally commence with 
toothache, which is at first local and constant, and later becomes 
more severe and erratic, the pain shooting to the side of the 
head and towards the shoulder. The disease is at first sub- 
acute. The gums become swollen and livid, the swelling and 
tenderness increase, and suppuration eventually takes place. 
The skin over the part becomes red, tense, and distended. 
Bronchial and pulmonary symptoms from irritation may develop, 
while later, during the advent of suppuration, there is often well- 
marked pyrexia, accompanied by rigors. The sufferings of the 
patient are much relieved by the discharge of the pus. 

Prognosis.—If the disease is not too far advanced and the 
treatment is prompt, the prognosis is favourable. In about 
83 per cent. of the patients attacked with this disease recovery 
takes place. ! 

The prophylactic treatment is the most important. The 
yellow phosphorus is the dangerous form, and its use is now 
abandoned in this country in match-making. Since the enforce- 
ment in lucifer match factories of special rules relating to general 
hygiene, regular medical and dental inspection, etc., the number 
of operators attacked by phosphorus necrosis has considerably 
decreased. In the years 1893 to 1899, previous to the institution 
of the special rules, thirty-seven cases of phosphorus poisoning 
occurred among 1,908 persons employed in the dangerous processes, 
while since the institution of the rules, namely, 1900 to 1907, the 
incidence has been thirteen in 1,378. 
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_ Bismuth.—The soluble salts of bismuth are not used internally, 
though some of the insoluble ones are, as constituents of bismuth 
paste (B.I.P.) and constituents of test meals, etc., as they are 
radio opaque. Occasionally soluble salts of bismuth are present 
in these as impurities, or an individual may have a bismuth 
idiosyncrasy ; however it may be, the following case came under 
notice of one of us: a child aged twelve years had a tuber- 
cular knee, which was treated by injection of a teaspoonful of 
bismuth paste into the joint, as they not infrequently are; the 
child became acutely ill, and within a few days the whole of the 
alveolar bone of both jaws necrosed and was bared of periosteum, 
several of the teeth dropping out, blue spots occurred on the 
cheeks and floor of the mouth and necrosis began to occur at 
those spots when the child died. In cases of bismuth poisoning 
the breath smells strongly of onions or acetylene. — 

(c) Trauma.—Necrosis from traumatic causes is only liable to 
occur when the injury leads to a comminution of the bone in 
sucha way that the fragment is cut off from its blood supply. 
Necrosis of small portions of the alveolar process following ex- 
traction often occurs in this way. In the majority of cases of 
necrosis following trauma, however, the death of the tissue is 
due to septic infection. 

(d) Tubercle.—Tuberculosis of the jaws is a rare and intract- 
able disease. It is usually met with in patients affected with 
tuberculosis of the lungs. The disease usually starts in other 
parts of the mouth and spreads to the gums and teeth, more 
rarely the primary lesion is in the alveolar process. In one 
case the seat of trouble was a mandibular left second premolar, 
and the disease, in spite of treatment, involved the whole of 
' the body of the bone on that side. An interesting case is 
recorded by Partsch,! in which the primary lesion was a tuber- 
culous periodontitis, the bacilli having gained access through 
a carious mandibular first molar. 

Injury of the bone from tooth extraction in patients with 
active phthisis is liable to be followed by necrosis ; the death of 
the bone may be due to the inability of the tissues to react to 
the injury, or to infection of the bone by sputum. 

According to Carl Zandy,? tuberculosis of the alveolar process 
usually develops between the ages of fifteen and twenty, and 
affects males more frequently than females. 


1 Deutsche med. Woch., September 22, 1904 (translated in Brit. Dent. Journ., 
xxvi, 657). 2 Arch. f. klin. Chir., iii, 178. 
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(e) Syphilis.—Necrosis from syphilis occurs in the tertiary stage, 
a common site being the hard palate, but any part of the Jaws may : 
be affected. The palate may become the site of a gummatous 
infiltration which, by a process of denudation and ulceration 
becomes a gummatous ulcer involving the bone, which it ulti- 
mately perforates. The mandible is said to be less liable to 
syphilitic disease than the maxilla. . 

dium.—Radium, its salts or emanation are now fre- 
quently ‘used in the treatment of carcinoma of the tongue, lips 
or any other part of the mouth, and unless the neighbouring 
bones are protected by metal shields, necrosis may be produced. 
Sometimes following the application of a single large dose, or of 
repeated doses, changes in the bone occur, perhaps not apparent 
at the time, but permanent in their effect. According to H. 8. 
Souttar,! ‘the resistance of the tissues is greatly reduced, and 
this may come to light only after a very long period. This is 
most strikingly seen in the bones, which show no immediate 
change, but may, years later, fail to respond normally to injury 
or infection. Thus the removal of a tooth years after irradiation 
of the tongue may lead to extensive necrosis of the jaw, a matter 
of great importance in treatment.’ 

The appearance and clinical signs in this form of. necrosis 
are unusual, bare bone is exposed in the mouth, but it does 
not appear to be painful or offensive as under other circum- 
stances, nor does the dead portion separate readily as a seques- 
trum, but may remain as first seen for a prolonged period. 

When the surgeon is using radium in the mouth he should 
work in conjunction with the dental surgeon, in order that 
adjacent bony tissues may be efficiently protected from the 
gamma rays by the use of lead shields 1 mm. in thickness. (See 
Chapter XX XVII.) 


(B) SIGNS AND SYMPTOMS. 


Necrosis in the early stages simulates periostitis. The 
gums become much swollen and tender, and suppuration occurs, 
the pus discharging and leaving sinuses ; the teeth become very 
loose and pus oozes up the sides. The skin may be shiny, red, 
and cedematous, and the breath foetid. Im severe cases gangrene 
may ensue, with fatal results. 


1 Schorstein Memorial Lecture, 1930. 
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(C) DIAGNOSIS. 


Necrosis is apt to be confounded with epithelioma of the 
gums which has spread to the maxillary sinus (creeping 
epithelioma), or it may be mistaken for sarcoma. Streptothrix 
infection also simulates necrosis. Dead bone can be recognised” 
by the grating sensation produced when a probe, on being passed 
down a sinus, impinges upon the bone. In children the seques- 
trum frequently involves the permanent teeth, while in cases 
of phosphorus necrosis it presents a peculiar appearance known 
as the pumice-stone deposit, which has already been referred 
to. After removal of the sequestrum in the maxilla, the tissue 
of repair is usually fibrous in character, no new bone being 
formed ; whereas, in the mandible, a considerable amount of 
new osseous tissue is formed, and in a notable case recorded by 
W. Savory (Roy. Med. Chir. Soc. Trans., lvii, 187) the whole jaw 
was removed from a lad aged eighteen, and six months after- 
wards, when death occurred, almost a new mandible had formed. 


(D) TREATMENT. 


In the early inflammatory stages (i.e. of general periodontitis, 
see p. 486) any cause, local or general, should be removed 
and fomentations applied. A good purge must be given, and, 
in addition, large doses of iodide of potassium are recom- 
mended, opium being added where there is much pain. Should 
destruction of the bone seem probable, free incisions must 
be made to relieve tension, while the teeth in the area involved 
should be removed. The health must be supported, and, if 
solid food cannot be taken, fluids must be given. If the bone 
is necrosed, but immovable, free drainage should be estab- 
lished and the case left alone for Nature to throw off the 
sequestrum. If more than one sinus exists, they should be 
connected and the parts constantly irrigated. As soon as the 
bone is loose it must be removed with suitable instruments. 
When the necrosis involves large portions of the jaw, surgical 
measures may be called for, but should not be adopted until 
the new bone developed from the periosteum is sufficiently com- 
plete to maintain the form of the jaw. For the method of 
procedure the reader is referred to one of the manuals of surgery. 


sips 2 CHAPTER XXXI 


Suppuration of the Maxillary Sinus—Empyema Antri. 


The Anatomy of the M axillary Sinus—the Causes of Suppura- 
tion—Bacterrology—Signs and Symptoms—Complications— 
Diagnosis—T reatment. 


THE chief disease of the maxillary sinus which comes under 
the notice of the dental surgeon is suppuration of the lining 
membrane. 


(A) ANATOMY OF THE MAXILLARY SINUS. 


The maxillary sinus varies considerably both in size and shape, 
but these variations can be roughly grouped into three classes, 
namely, the normal, the small or contracted, and the large or 
expanded, the size being governed by the amount of tissue between 
the teeth and the floor of the sinus. The dimensions may be con- 
sidered as normal when the floor of the sinus is approximately 
level with the floor of the nose; contracted when the floor is 
above, and expanded when the floor is below that of the nasal 
fossa. | 

The normal sinus extends from the first premolar to the 
tuberosity of the maxilla. The deepest portion lies opposite 
the roots of the second premolar and first molar, and from this 
point forwards and backwards the amount of bone between the 
teeth and the floor of the sinus increases in thickness. In the 
expanded sinus the amount of bone which covers the roots of 
the teeth is decreased, and the roots form projections on the 
floor of the cavity ; the molar roots mostly forming these pro- 
jections, the premolars less frequently. It is often overlooked 
that the third molar is closely related to the sinus, but the know- 
ledge of this fact is of the greatest importance in treatment of 
cases where suppuration of the sinus is suspected to be of dental 
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origin. In the contracted sinus, the amount of tissue between 
the teeth and the floor of the cavity is considerably increased. 

The capacity of the sinus varies greatly. Those of small size 
may be capable of containing little more than 1 drachm of fluid ; 
while those of the large size may hold as much as 8 drachms. 
The two sinuses in the same individual may also vary considerably 
in size. The cavity in many cases is crossed by septa, which, 
as a rule, run along the floor, the most common situation being 
between the second and third molars. The septa along the floor 
may be continued up the outer wall, practically dividing the 
cavity into two parts. 

The sinus may extend into the body of the malar bone. 
‘Deep pockets or fosse are met with in various parts of the 
cavity, particularly at the anterior and posterior corners and along 
the anterior wall immediately beneath the orbital plate. Some- 
times a bony canal terminates in a cul-de-sac beneath the orbital 
plate in the nasal corner of the anterior wall.’ The average 
dimensions of the maxillary sinus are: Vertical height 14 in., 
transverse breadth 1 in., antero-posterior depth 14 in. 

Normally, the sinus opens into the middle meatus towards 
the anterior part of the cavity. In about 10 per cent. of speci- 
mens there is an accessory opening or possibly two. ‘These 
accessory openings, which are usually situated farther back and 
on a lower level, are, as a rule, larger and more circular than the 
normal ostium. 

A. S. Underwood,! who examined about 150 skulls of all 
ages and both sexes by transillumination, found that the sinus 
varies considerably in point of size and position, and suggested © 
that its size and position may be entirely governed by the 
eruption, growth, and subsequent loss of teeth. The molars and 
second premolars are almost always in relation to the cavity, 
the first premolar often and the canine rarely. 

The relation of the teeth to the sinus depends on the size of 
the cavity. When the sinus is of exceptional size the canine 
may project in the floor of the cavity, while, in unusually small 
cavities, only the second and third molars are in relation with 
the floor. 

Clinically, the size of the sinus may be gauged by the fullness 
of the facial and nasal walls. As a rule, the more these walls are 
depressed the smaller is the cavity of the sinus. 


1 Brit. Med. Journ., August 22, 1908, 463. 
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(B) CAUSES OF SUPPURATION. 


(a) Trauma.—Injury to the sinus from direct violence, such as 
a blow on the cheek, or from fracture of the bone, is seldom 
followed by suppuration unless a bacterial infection is super- 
imposed. Cases of suppuration of the maxillary sinus in infants, 
reported to be the result of injury at birth,’ are probably cases of 
acute osteo-myelitis. 

(6) Bacterial Toxins.—Injury to the mucous membrane by 
septic infection occurs either from the teeth or the nasal fossa, 
though the latter is by far the commoner cause of suppuration. 

The Teeth—The roots of the canine, premolars, and molars 
may project into the sinus, and, when this is the case, direct 
extension of an alveolar abscess arising from any of these teeth 
may infect the lining membrane, but usually the second premolar 
and first molar are the offending teeth. Direct infection may be 
due to the penetration of a septic tooth or any other foreign 
body. Such cases are, however, not very common. The antrum 
is occasionally opened during the extraction of teeth, and this 
may happen without the knowledge of the patient or the dental 
surgeon, and though the antrum may become infected in this 
manner drainage is so good that such openings usually heal up 
uneventfully. 

The accidental forcing of a tooth or root into the antrum 
during an attempt at extraction may also initiate infection (see 
fig. 893) and this is perhaps the commonest cause of dental 
origin. The infection may arise from a dental cyst suppurating 
and opening into the cavity, but such cases are rare. Another 
possible source of infection is from parodontal disease ; in this 
condition the septic infection may spread from the papeiue ee 
tissues to the cavity. In one case recorded by J. J. Kekwick * 
the tubercle bacillus was present in the pus, the local tuberculosis 
being started by a periodontitis in connection with a second 
premolar. 

Opinions vary. as to the relation which the amount of tissue 
between the roots of the teeth and the floor of the sinus bears to 
the liability of infection. Some authors consider that the thinner 
the bone the greater the liability to infection ; others hold that 


1 See case recorded by D’Arcy Power, Brit. Med. Journ., September 25, 
1897. 
2 Brit. Journ. Dent. Sci., May 15, 1895. 
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the infection is due more to the infection of the bone generally 
than to direct extension from the teeth into the cavity. 

The Nasal Fossa.—Extension of infection from the nasal 
fossa is the commonest cause of suppuration. The acute con- 
ditions which occur in the course of influenza and some acute 
infective fevers are probably due to direct extension of the 
infection from the nose. 


(C) BACTERIOLOGY. 


K. Goadby ! in a series of fourteen cases found various forms 
of staphylococci and streptococci, viz. :— 


Staphylococcus aureus—seven cases. 
cs ae albus—eight cases. 
re citreus—one case. 

- viscosus—tWoO Cases. 

Streptococcus brevis—eight cases. 

longus—-one case. 


Of the other organisms identified, the Bacillus fusiformis 
aerobius was isolated twice, Friedlander’s bacillus twice, and the 
Saccharomyces neoformans three times. 

In acute suppuration of influenzal origin pure cultures of 
the influenza bacillus may be found. Tilley? states that ‘ As 
a general rule a mixed infection is present, in which the Dzplococcus 
pneumonie is prominent, together with the Staphylococcus pyogenes 
aureus and albus, Streptococcus pyogenes and Bacillus colt.’ 


(D) SIGNS AND SYMPTOMS. 


(a) Acute.—The most typical symptoms of suppuration of the 
sinus are seen after influenza. There is a feeling of intolerable 
distension of the zygomatic region, with pain of a throbbing 
character. The skin covering the bone becomes swollen, red, 
and very sensitive. Coughing and blowing the nose accentuate 
the feeling of distension by increasing the tension in the cavity. 
If the ostium maxillare is patent, there may be a discharge from 
the nose. The pain is most severe in cases where the opening 

1 Brit. Med. Journ., August 22, 1908, 465. 

2 ‘The Science and Practice of Dental Surgery,’ edited by Norman G. 


Bennett, 680. 
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is blocked, but it is at all times acute, as the inflammatory 
infiltration of the parts themselves produces pressure on the 
nerves. When the ostium is blocked an increased tension from 
pent-up discharge naturally increases the pain. Usually there is 
nasal obstruction on the affected side and general febrile symptoms 
are present. | 

b) Chronic.—These cases are often extremely difficult to cure, 


peat 
and may escape recognition for a long time. ‘The most prominent 


symptom is discharge from the nostril on the affected side. A 
bad odour is at times noticeable by the patient himself, unless 
his olfactory powers have been blunted by nasal disease. Pain 
is not often severe and is not necessarily local. The pain may 
be referred to the frontal region or to the teeth, or may be felt 
over the affected sinus. The part may be tender and the patient 
unable in consequence to sleep on the affected side. There is 
generally some thickening and capillary injection of the soft 
parts over the affected sinus. Should the ostium maxillare 
become blocked when the pus has filled the cavity and is exerting 
pressure, the symptoms became acute. It must be remembered 
that pus under pressure in the sinus behaves precisely in the 
same manner as pus under pressure elsewhere, 7.e. it finds an 
exit by the path of least resistance. There is no bulging of the 
walls or displacement of eyeball or alveolar process. Many cases 
presenting symptoms: which have hitherto been regarded as. 
suppurating sinuses are really cases of suppurating cysts, mostly 
dental cysts. 


(E) COMPLICATIONS. 


Suppuration in the maxillary sinus may lead to necrosis of 
its walls, to infection of the sphenoidal sinuses, or to septic 
meningitis through venous channels (deep facial and pterygoid 
plexus). , : 


(F) DIAGNOSIS. 


In all cases of chronic suppuration there is some thickening 
of soft parts over the affected sinus ; slight in many cases, but 
always noticeable. A purulent discharge from the nose, accom- 
panied by a dull, deep-seated pain, is strongly suggestive of 
suppuration of the sinus. A diagnosis must be made from ozcena ; 
in the latter, the breath is offensive to bystanders but not to 
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the patient, while the reverse is usually the case in suppuration of 
the maxillary sinus. The presence of septic teeth in the molar 
or premolar region would assist in the diagnosis. Pain in the 
frontal region of one side (supra-orbital nerve) should always 
arouse suspicion of disease of that side; this pain is in some 
cases severe, even in the chronic types of suppuration. 

The presence of pus may be determined by several methods :— 

(a) Cleanse the nasal cavity, and place the patient in a position 
which brings the ostium lowest. If the ostium is patent, pus will 
trickle from the nostril. With a nasal speculum pus may be 
seen in the middle meatus. 

(b) The sinus may be punctured by a trocar and cannula 
through the canine fossa or nasal inferior meatus, and washed out 
through the cannula so inserted. 

(c) Transillumination.—Put the patient into a totally dark 
room and place an electric light in the mouth. Compare the 
two sides and note :— 

(i) Whether the pupils are equally illuminated from within. 

(ii) Whether the patient appreciates light equally on both 
sides (patients can usually answer the question intelligently). 

(iii) The amount of light visible around the lower edges of 
the orbits. 

(iv) The amount of light passing through the cheeks. 


Conditions influencing Transillumination. 


Anatomical.—Transillumination is best seen in patients of 
spare build, whose palates and nasal fosse are normal. The 
degree of transillumination is lessened in cases where the sinus 
is small; where bony partitions are present; and where the 
palate is high. et 

Pathological—The general transillumination is increased — 
when a cyst is present which has caused thinning and expansion 
of the bone, provided that the contents of the cyst are clear. 
Transillumination through the pupil is obstructed in. certain 
morbid conditions of the eyes, while general transillumination is 
diminished when (1) the sinus contains pus, mucus, etc. ; (2) the 
lining membrane is thickened as the result of a chronic inflam- 
matory process ; (3) solid growths are present in the cavity itself 
or invading it from without. 

Transillumination is not an infallible method of diagnosis, but 
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in combination with other methods it is one of great value. 
Errors are likely to arise in consequence of the varying thickness 
of the walls of the cavity in the same individual and the presence 
of suppuration in both sinuses.1 

Occasionally the signs of suppuration are obscure, as illus- 
trated by the following case 2 :— 3 


A female, aged about fifty-five, very neurotic, complained of severe neuralgic 
pains of the left side of her face and head, of many years’ standing—probably 
twenty at least. Her peculiar mental condition made it impossible to get a 
history or to trace any coherence in the distribution or occurrence of her pain. 
One point only stood out: that she always began her tale of woe by reference to 
the left maxilla. The mouth was edentulous and all that called for note was a 
slight fullness of the left maxillary tuberosity, as compared with the right. There 
was no tenderness observable. Examination of the nose and antral transil- 
lumination were negative ; a radiogram showed no sign of teeth. No treatment 
improved her, and eventually it was decided to explore the left tuberosity, 
influenced by the slight fullness and persistent reference of pain to that part. 
On opening up, the crown of a molar tooth was met with, and its extraction was 
followed by a gush of muco-pus from the antrum. The roots of the tooth were 
almost absorbed and the remains of the periodontal membrane engorged, showing 
that the surrounding bone was inflamed. 


In this case tangible signs were practically absent, the only 
indications of trouble being the persistent neuralgia and the 
tenderness and fullness of the left maxillary tuberosity. 


(G) TREATMENT. 


(a) Acute.—The treatment of suppuration in the maxillary 
sinus consists in giving free vent to the pus and thoroughly drain- 
ing the cavity, as in the case of suppuration in other parts. 

(i) If the cause is septic infection from a tooth, the tooth 
should be removed ; drainage and lavage should, however, be 
carried out as far as possible through the nose; this necessitates 
an opening being made of sufficient size into the antrum via the 
inferior meatus. The object of this procedure is to allow the 
opening into the mouth to close up as soon as it possibly can. If 
drainage is maintained through the socket of the extracted tooth, 
which will often have to be enlarged for this purpose and kept 
open by a vulcanite plug for some time, there is a considerable 
likelihood of the epithelium from the surface of the gums growing — 


1 See ‘ Transillumination of the Antrum of Highmore,’ A. Brown Kelly, Brit. 
Med. Journ., March 25, 1905, 650. 
2 Royal Dental Hospital Gazette, i, 49. J. G. Turner. 
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in and joining with that lining the antrum, and once the drainage 
canal has become epithelialised over it is very problematical if 
it can be got to heal over again. Even so, owing to the presence 
: of septa dividing the cavity into loculi, opening into the mouth 
is in some cases a necessity, as the better drainage through 
the most dependent part of a loculus often gives considerably 
increased comfort and greatly expedites healing. 

(ii) If the cause is nasal in origin, the sinus should also be 
drained through an opening in the inferior meatus. 

(6) Chronic.—The symptoms are often deceptive, more 
especially when they arise from a nasal cause. Though many 
cases have been cured by intranasal antrotomy, the operator 
is in the dark in so far that he cannot see the nature or ex- 
tent of the disease he is treating. According to Herbert Tilley ?: 
‘These essentials could only be obtained by a full exposure, 
such as was afforded by the Caldwell-Luc procedure in antral 
sinusitis, or an external operation, such as Howarth’s, for com- 
bined frontal sinus and ethmoid suppuration. That complete 
exenteration of an infected mucous membrane frem an accessory 
nasal sinus might be followed by necrosis of bone or some other 
complication was a groundless fear, for it was known that within 
two or three months a new normal ciliated muco-periosteum 
would replace that which was removed.’ 

For the technique of these operations the student should 
consult a work on ‘ Diseases of the Nose.’ 

Vaccine treatment has been used in cases which have not 
responded to drainage and lavage, but the results have not 
been satisfactory. 


1 Semon lecture, Brit. Med. Journ., 1934, ii, 869. 


CHAPTER XXXII 
Tumours of the Jaws. 


Fibrous Epulis—Fibroma—Chondroma—Osteoma—Osteoclastoma 
—Myxoma—Multiple Neurofibromatosis—Lipoma—Sarcoma — 
— Malignant Melanoma — Multiple Myeloma — Ewing’s 
Tumour—Adenoma—Papilloma—Carcinoma—Endothelioma. 


Ir is proposed in this chapter to give a brief description of 
the more salient features of tumours of the jaws, with the object 
of assisting students to diagnose the swellings of the jaw which 
may come under their notice. | 


(A) Innocent Connective Tissue Tumours. | 


(1) Fibrous Epulis.1—The fibrous epulis as usually seen is a 
small mass of connective tissue, of greater or less vascularity 
according to its age, growing from a pedicle and covered with 
epithelium of similar structure to that which covers normal 
gum, and containing inflammatory cells, especially plasma cells ; 
the number of these cells depends largely on the amount of irrita- 
tion to which the mass has been subjected in the process of . 
mastication and by reason of its environment. They are more 
common in females than in males, though the reason is not known. 

They are inflammatory in origin, and usually the pedicle has 
origin from between two teeth, most frequently in the mandibular 
incisor region ; calculus is usually present at the necks of these 
teeth and is the probable source. of the irritation which gives 
rise to them, though the sharp cervical edge of a carious cavity 
is sometimes so. As chronic irritation always tends to produce 
fibrosis, so, as the irritation remains, these inflammatory masses 
- become increasingly hyperplasic (7.e. they contain an increased — 


1 €m = upon, ovAov = the gum. 
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number of connective-tissue cells, as opposed to hypertrophic, 
which means an enlargement of the cells originally present only). 
They thus become larger. 

The pedicle sometimes has origin from the periosteum of 
bone and sometimes from the periodontal membrane. They | 
may be situated in any part of the dental arch. When they 
are of long standing the contraction of the connective tissue 


Fic. 936. 
(D. L. Radford.) (From Brit. Dent. Journ.) 


composing them decreases their vascularity. The epithelium 
covering them, though similar to that covering normal gum, 
is laid on very unevenly and may vary from two or 
three to forty or more cells in thickness; the interpapillary 
processes on its deep aspect are very irregular and far more 
extensive than in normal gum and sometimes loop. over and 
join other similar processes. When they have reached such a 
size that by reason of their position they are in the way of 
mastication, their surfaces not infrequently become ulcerated. 
When small they are of a deeper colour than normal gum, owing 
to their inflammatory vascularity, but when large and un- 
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irritated they are often of the same colour as normal gum. 
When they have reached some size they are, in the absence of 
inflammatory cells, indistinguishable histologically from fibrous 
neoplasms (fibromata) of the jaws, but a fibroma may for similar 
reasons become irritated or ulcerated on its exposed surface and . 
\\so present inflammatory cells. In addition to the above, spicules 
of bone are not infrequently present in fibrous epulides ; more rarely 


wa 


Fia. 937. 
(J. H. Mummery.) (From Brit. Dent. Journ.) 


fat (fig. 936) may be present, and epithelial cells are occasion 
ally present in masses (fig. 937). These latter were believed by 
Malassez (who first described them) to have their origin from 
those remnants of the epithelial dental formative organs which 
may often be seen in sections of normal periodontal mem- 
brane and known as the ‘rests of Malassez’; they are not 
connected with the surface epithelium and have been described 
by J. H. Mummery as being sometimes arranged in the form 
of cell nests (fig. 938), which may become calcified ; occasion- 
ally also some of the fibrous connective tissue undergoes 
degeneration and presents a hyaline appearance (fig. 939). 

More rarely, a fibrous epulis may be of the nature of a neoplasm 
(fibroma) ; when this is so they’ do not usually grow from a 
pedicle, or if they do it is not a slender one. These are perhaps 
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Fig. 938. 
(J. H. Mummery.) (From Brit. Dent. Journ.) 


Fie. 939. 
(J. H. Mummery.) (From Brit. Dent. J ourn.) 


BN 
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seen more commonly in children and may be congenital, and 
occur more frequently in the incisor region. 

Treatment.—A fibrous epulis is primarily usually associated 
with gingival sepsis. If the attachment of the pedicle can be 
traced to have origin from the periodontal membrane of a par-. 
‘ticular tooth, removal of that tooth. may suffice, as the epulis 
may come away with the tooth (fig. 940) ; but if its attachment 
is uncertain it is better to remove both the teeth with which its 
pedicle is in relation, when, if its origin is then found to be from 
the periosteum, that portion of periosteum should be removed 
together with the growth. When they and their attachment 
have been completely removed they do not recur. Occasion- 
ally they have been known to disappear 

spontaneously, notably when they have 
occurred during pregnancy. . 

(2) Fibroma.—Fibromata of the jaw 
may be either (a) periosteal, or (b) en- 
dosteal. | : 

(a) Periosteal Fibroma.—Occasionally 

Fic. 940.—- Mandibular SWellings composed of dense fibrous con- 
canine with fibrous nective tissue and covered externally with 
epulis growing from : : . 
the periodontal mem. €Pithelium are found growing from the 
brane. jaws; they may have either a sessile or a 

pedunculated base, and are most commonly 
found in the mid-line of the mandible and in the premaxilla or at 
its junction with the maxilla. They sometimes occur quite early 
in childhood and may even be present at birth. 

Fibromata of the jaws are said to occur more frequently in 
negroid races (among whom Keloid, also a connective-tissue mass, 
is also common). Nothing is known of the etiology of these 
tumours and, under circumstances already indicated, they may 
be histologically indistinguishable from fibrous epulides ; indeed 
it is probable that some tumours described as pedunculated 
fibromata had their origin as fibrous epulides. 

(6) Endosteal Fibroma.—When this growth occurs in the 
maxilla it is said to spring from the periosteum of the maxillary 
sinus. It usually develops slowly and causes a gradual enlarge- 
ment of the walls by pressure upon the thinner and more readily 
deformed boundaries—viz. the facial, orbital, and nasal walls 
(fig. 941). In the mandible the endosteal fibroma causes a 
gradual expansion of the body of the jaw, and both the external 
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and internal plate walls usually give way. The outline of the 
swelling is fairly regular. 

Considerable interest centres round the origin of the endosteal 
fibroma of the mandible. J. H. Targett! gives an account of a 
small fibrous growth which was removed from the mandible of a 
boy aged nine. At the age of seven he had sustained a blow on the 
chin, and six months afterwards a small swelling, which steadily 


Fia. 941.—Fibroma of the maxilla arising in the maxillary sinus. 
(Museum of Charing Cross Hospital.) 


increased, was noticed in the jaw. On removing the swelling the 
mandibular nerve was found to pass through the middle of the 
tumour, the fibrous growth completely surrounding it. Targett 
is inclined to think that this and other cases of central fibro- 
mata of the jaw may originate in the sheath of the mandibular 
nerve. If this is so they would appear to be of the nature of 
neuro-fibromata. 

It is possible that many of the cases recorded as endosteal 
fibromata belong to the category of fibrous odontomes. As an 
example we may quote the following case.2 A female child, aged 
eight, presented an ovoid, elongated, smooth, hard, and painless 
swelling on the right side of the mandible. The swelling ex- 


1 Trans. Odonto. Soc., xxxiv, 215. 
2 Jordan Lloyd, Brit. Dent. Journ., 1893, xiv, 563. 
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tended forwards to within 1 inch of the symphysis and backwards 
beyond the angle of the jaw. The outer plate of the bone was 
principally bulged, the inner surface being but little altered. 
The soft parts over the tumour were quite normal, and the teeth 
_ behind the canine were missing. On removing the outer plate 
‘of bone, the tumour was found to be lying loosely between the 
plates of the jaw, and was shelled out with little difficulty, being 
held only at the lower and hinder part, where it lay over a per- 
manent molar tooth. This tooth was removed along with the 
tumour and was found to be attached to the tumour by a thin 
membrane. A careful examination showed that this delicate 
fibrous membrane passed from the outer surface of the tooth 
root to the delicate connective-tissue capsule of the tumour. 

(3) Chondroma.—Tumours composed of cartilage rarely occur 
in the jaw. In the maxilla, according to Heath, ‘The disease 
appears as a rule early in life, springing from the surface of the 
bone or from the antrum, and then making steady progress either 
externally or internally. The tumour produces absorption of 
the bone of the maxilla in its progress, and protrudes beneath the 
skin, which, however, it rarely involves.’ Pincus? records the 
occurrence of a small sessile cartilaginous mass in the region 
behind the maxillary first incisors in a female aged 56 ; there had 
been some hemorrhage, probably aggravated if not initiated by 
the wearing of a denture. 

In the mandible a chondroma may be endosteal or periosteal. 
The former type causes a gradual distension of the body of 
the bone somewhat similar to an endosteal fibroma; the latter 
type may grow to an enormous size, a specimen recorded by 
Heath weighing 34 lb. There is reason to believe that some of 
the cases recorded as chondromata are of a sarcomatous nature 
(chondro-sarcomata). 

(4) Osteoma.—Tumours composed of bone form a most 
interesting group of jaw tumours. They may be circumscribed or 
diffuse. They may be composed of cancellous or compact bone. 

In the maxilla the whole bone may be affected. An excellent 
example is shown in figs. 942 and 943. The jaw is expanded 
generally, but more especially the facial surface. The outer com- 
pact plate is smooth except near the infra-orbital foramen, where 
the cancellous structure forming the tumour appears. Hancock, 
who removed this growth, refers to the fact that the bone ‘ yielded 

1 Brit. Dent. Journ., 1938, xv, 168, 
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to pressure to such an extent as to lead to some doubt as to its 
osseous nature,’ 


Fic. 943.—Section through tumour shown in fig. 942. 


Tumours composed of compact bone and of an ivory con- 
sistency have been recorded as occurring in the maxillary 
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sinus. It is possible that many of these are really examples of 
odontomes. 


Fie. 944.—A circumscribed osteoma growing from the angle of the mandible. 
(From ‘Tumours, Innocent and Malignant.’ J. Bland-Sutton.) 


Fic. 945.—Torus palatinus. 
Figs. 945 to 947 are from Proc. Roy. Soc. Med. , (Rickman Godlee.) 


Circumscribed osteomata growing from the facial aspect of the 


maxillz are often symmetrical. 
In the mandible the tumour formed of compact bone is the 
most common, but occasionally the cancellous variety occurs. 
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Osseous growths of the. mandible are sessile in the majority of 
cases. The commonest situation is the inner aspect of the 
alveolar process covering the premolar teeth where they are some- 
times bilateral. Other likely situations are the angle of the jaw 
(fig. 944) and the region of the mental foramen. The whole thick- | 


Fia. 947.—Section of torus caused by thickening of the diploe. 


ness of the bone may be affected, but such conditions are extremely 


rare. 
Torus Palatinus.—This name is given to a thickening of the 


bone in the mid-line of the palate, which clinically simulates an 
osseous growth. It is not a neoplasm. The condition assumes 
various forms ; in some cases the thickening extends almost the 
entire length of the palate and is symmetrical, as shown in fig. 945 ; 
at other times it is asymmetrical. It may be present in children. 
Sections of bones showing the torus palatinus are given in figs. 946 


and 947. 


8, 
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Nacke ! states that he examined 1,449 individuals, of whom 
22 per cent. showed this deformity. He states that it is most 
commonly met with amongst the insane and criminals: 

(5) Osteoclastoma or giant-celled myeloma.—This tumour 
has also been known as myeloid sarcoma, but objection is laid 
against its being described as a sarcoma because it is usually 

_renign. It is called myeloma, but this term was in previous use 
- for a round-celled tumour of marrow cells; the constant con- 


Fia. 948.—Osteoclastoma. Giant cells and small spindle cells. x 120. 
(J. H. Mummery.) (From Brit. Dent. Journ.) 


fusion thus caused may be avoided by distinguishing it as giant- 
celled myeloma, or better, by calling it osteoclastoma, a name 
which is gradually gaining popularity. The tumour contains 
numerous multinucleate giant cells like the osteoclasts which 
erode bone in normal and pathological conditions. 

There is probably no bone of the body immune from this 
growth, but its common sites are the ends of the long bones. It 
occurs in the jaws, where it may be periosteal or endosteal in 
origin, whereas in all other bones it is invariably endosteal. 

The periosteal osteoclastoma of the jaws is known as myeloid 
epulis. ‘There is no essential difference in microscopic structure 

1 Neurol. Centralbl., June 15, 1893. 
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between the myeloid epulis and the endosteal osteoclastomata of 
the jaws and other bones. In the greater part of a tumour, or 


Fic. 949.—Osteoclastoma of the mandible. (Museum of Charing Cross 
Hospital.) 


Fia. 950.—Radiogram of osteoclastoma of mandible; the extraction of the 
permanent first molar six years before had been difficult. 


throughout its whole extent, the tumour tissue is extremely cel- 


lular, having very little collagenous (fibrous) tissue. The numer- 
3.Q 
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ous-giant cells appear to vary greatly in size, though some of the 
apparently smaller varieties may be sections across the corners 
of the larger cells. Some of the giant cells are among the largest 
cells found in the human body. According to G. R. Baxter 1 they 
vary in size from 20 to 200 p, and the number of nuclei in any one 
cell may vary from 2 to 200. The rest of the tumour, between the 
giant cells, is composed of closely set spindle and polygonal cells 
like fibroblasts. Hemorrhage and necrosis, with consequent 
cyst formation, are common secondary changes ; the hemorrhage 
leads to deposit of brown granules of hemosiderin pigment ; one 
variety of cyst of bone is a degeneration cyst partly or completely 
replacing a necrosed osteoclastoma. In parts of some tumours 
cells are less numerous and fibrous tissue more abundant. 

The epulis often has a considerable amount of fibrous tissue as 
well as very cellular areas with giant cells. It projects from the 
alveolar margin ; part of its surface, where the epithelium of the 
gum is still present, is smooth; in other parts it is granular 
where the epithelium has -been destroyed. The tissue of the. 
epulis varies in consistence, being usually moderately firm. Its 
cut surface is mottled grey, red and brown, the red and brown 
colours being due to recent and old hemorrhage. Necrosis and 
cyst formation are very rare in the epulis. 

In the endosteal osteoclastoma of the jaw there is local re- 
placement of all the bone and marrow of the jaw by soft, grey, 
red and brown tumour tissue, with production of a characteristic 
X-ray picture. If the tumour is allowed to grow for a sufficient 
length of time, an appearance of local expansion of the bone is 
produced, as the cortex of the bone is eventually destroyed by 
osteoclastic absorption and a thin shell of -bone is formed by 
osteoblasts in the periosteum, which appears to be bulged out- 
wards and thus forms a fibro-osseous capsule around the growth. 
At this advanced stage pathological fracture may occur. 

Malignant osteoclastoma is very rare and may give rise to 
metastases in the lungs and other tissues. 

Trauma and hemorrhage have been suggested as factors 
responsible for initiating the growth of osteoclastoma; some of 
those in the jaws have followed tooth extraction. It is alleged, 
on rather doubtful evidence, that dental sepsis is a causal factor. 

According to G. R. Baxter more than half of these growths in 
the jaws appear between the ages of five and twenty years ; they 

| 1 Brit. Dent. Journ., 1930, li, 49. 
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are rare after fifty years: they occur nearly twice as commonly 
in females as in males and in 57 per cent. of cases in the lower 
jaw ; in 3 per cent. both jaws are involved. 

Areas of tissue identical in structure with osteoclastoma occur 
in the affected bones in some cases of osteitis fibrosa circum- 
scripta and osteitis fibrosa diffusa, but in this last condition the 
blood calcium is raised. (See also pp. 980 and 982 et seq.) 

Treatment used to consist of surgical removal, and though this 
is still occasionally done it is being rapidly superseded, especially 
as with growths of any size resection of the mandible is disfiguring 
and attended by other serious disabilities subsequently. It is 
now known that these and some other primary bone tumours 
respond readily to radiation therapy, either by means of deep 
X-rays or radium ; under such treatment + these growths show 
gradual reossification, beginning at the periphery and slowly ex- 
tending centrally ; cortical expansions if present may remain 
indefinitely, but there is no thickening of the cortex. 

After curettage of these growths the clot formed becomes 
organised, and later new bone forms at the periphery and slowly 
extends inwards, a well-defined bony cortex being formed. The 
time taken by these changes may extend over several years. 

If the swelling of the mandible gives rise to external disfigure- 
ment or asymmetry it is well to combine curettage with X-ray 
treatment, using the former to remove such bone as may account 
for the asymmetry or deformity. 

(6) Myxoma (Myxo-sarcoma).—Some pathologists doubt the 
existence of pure myxomata, regarding them rather as myxo- 
sarcomata of varying malignancy, some indeed being almost 
benign and not giving rise to metastases. A case.of this type 
was reported by D. W. Daniels.2 The patient, a woman, aged 27, 
noticed a hard lump on the side of the mandible near the pre- 
molars nine months before coming under observation. Owing 
to its environment the swelling felt uniformly firm and hard ; 
there was no fluctuation and no obvious swelling in the cheek. 
The tumour was readily shelled out, leaving a cavity in the bone 
extending through to the inner plate. The clinical appearances 
are not easy to differentiate from other affections of the jaw, and 
radiologically (fig. 951) the appearances may simulate those of 


1 See A. Brunschwig, Amer. Journ. of Roent and Rad. Ter, 1939, Xie ols, 
and J. Struthers Fulton, Proc. Roy. Soc. Med., 1939, xxxii, 473. 
2 Lancet, 1908, ii, 1747. 
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multilocular cyst or lipoid granulomatosis (see “ Biopsy,” p. 989). 
Under these circumstances the removal of a small portion for 
biopsy is advisable before definitely deciding on the line of treat- 
ment to be followed. , 

(7) Multiple Neurofibromatosis, Neurinoma, von Reckling- 
hausen’s Disease, or Molluscum Fibrosum.—This is a rare condi- 
tion which usually affects the skin of the trunk and limbs, charac- 
terised by the presence of innumerable tumours in the distribu- 


Fic. 951.—Radiogram of left mandible of female aged 46 years. The third 
molar was unerupted and in intimate association with the growth. 
Diagnosis by biopsy showed it to be a myxoma (myxo-sarcoma). (G. T. 
Hankey.) ; 


tion of the sensory nerves and related to their skin terminations ; 
the tumours may be sessile, pedunculated or subcutaneous, are 
fibrous but may undergo myxomatous degeneration, and contain 
nerve fibres ; they are unsightly but not,painful unless irritated, 
otherwise the patient may suffer from no ill effects, though some 
of the tumours may become sarcomatous; they are generally 
familial. More commonly neurofibroma occurs as a solitary 
tumour. It is very rare to find these tumours in the mouth ; a 
case in which this did occur is recorded by G. T. Hankey,t who 
described its clinical appearances as follows: ‘ There was a soft, 
fleshy tumour the size of a walnut, and flattened from pressure 
of the tongue, covering most of the right half of the hard palate. 
Its colour was the normal pink of the buccal mucous membrane. 
1 Proc. Roy. Soc. Med., 1932-3, xxvi, 959. 
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It looked slightly cedematous, but there was no sign of inflamma- 
tion, and it was neither tender nor painful. It was not 
pedunculated ; the base was almost as large as the lingual surface. 
There was no enlargement of retropharyngeal or cervical glands.’ 
At operation the tumour was found to be almost gelatinous and 
extremely vascular. Microscopically it was found to be a fibrous 
subepithelial nodule with several nerves embedded in the base. 
This patient had multiple neurofibromata of skin. 

(8) Lipoma.—Lipomata of the jaws are very rare, but have 
been recorded. Clinically they appear as localised lobulated 
semifluctuant, painless swellings, and give rise to no symptoms 
save such as may arise on account of their size. They should be 
removed, and on complete removal do not tend to recur. 


(B) Malignant Connective Tissue Tumours. 
Sarcoma. 


The term sarcoma is used to designate a tumour composed 
mainly of connective tissue cells which in some cases are of an 
embryonic type. A sarcoma usually presents a homogeneous 
appearance, the colour varies and depends to some extent upon 
the vascularity of the growth. Sarcomata vary in their malig- 
nancy. Locally, they spread by infiltrating the surrounding 
tissue and eventually replacing it. A general dissemination 
throughout the body is brought about by the vascular system. 

Sarcomata are classified according to the types of cells of which 
they are composed ; thus there are round-celled and spindle-celled 
sarcomata ; a form in which the sarcoma cells vary in size and 
shape is called a mixed-celled or polymorphic-celled sarcoma, and 
in some of these there are multinucleate giant cells. The cells 
are held together by a delicate reticulum, which, with suitable 
preparation, can usually be demonstrated between the individual 
cells. Sometimes there are abundant collagen fibres between the 
cells of a spindle celled sarcoma and then it is called fibrosarcoma, 
a form which approaches fibroma in structure. The blood vessels 
in the more malignant sarcomata have very thin walls ; this 
probably accounts for their great liability to hemorrhage. 

Patients suffering from sarcomata of the jaws are usually 
young—probably 40 per cent. of them are under twenty years of 
age. It is possible that chronic irritation or trauma plays a part 


in their etiology. 
The round-celled, spindle-celled, fibro- and mixed-celled sar- 
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comata are met with in about equal numbers. Rare types are the 
embryo-plastic odontome, the melanotic, the chondro, the myxo, 
the osteo, and alveolar varieties. ‘ 

(1) Round-celled, spindle-celled, mixed-celled, and fibro-sarco- 
mata may arise either as periosteal or, more rarely, endosteal 
growths. These tumours may occasionally arise after injury ; 
for example, J. G. Turner ! records a case where a man received 


Fie. 952.—A periosteal sarcoma. (J. H. Targett.) (From Trans. Odonio. Soc.) 


a blow in the front of the mouth, which drove some septic incisors 
into the bone. Within a very short time he died of a small, 
round-celled sarcoma, which originated in the injured tissues. 
These varieties of sarcoma, when springing from the body of the 
bone, tend rapidly to invade the tissues and give rise to a dis- 
tension of the bone in all directions, the arch of the teeth being 
considerably distorted. The periosteal type spreads with equal 
rapidity in all directions over the surface of the bone and extends 
down the sockets of the teeth. the bone itself being slowly eroded 
by the growth. 
Typical specimens are shown in figs. 952 and 953. 


1 Trans. Odonto. Soc., xxxix, 112. 


TUMOURS OF THE JAWS 965 


(2) Malignant Melanoma (Melanotic Sarcoma).—This type of 
tumour is rare. In a paper published by New and Hansel * 
twenty-five cases are recorded. The following case ? illustrates 
the features of this type of growth. A female, aged 62 years, 
noticed that an upper denture which she had worn for twenty 
years became uncomfortable, and on examining her mouth 
noticed a lump on the gum. When seen there was a lump, 
with a bluish-black colour simulating gangrene, about the 
position of a right molar tooth. It projected slightly from the 


Fic. 953.—An endosteal sarcoma. (J. H. Targett.) (From Trans. Odonto. Soz.) 


surface; there was no ulceration and no gland enlargement. 
The growth was removed. The structure was that of a richly 
cellular melanoma of the spindle-celled sarcomatous type. 

(3) Multiple Myeloma (Kahler’s disease) is another rare 
variety of bone tumour, where tumour nodules tend to occur 
throughout the skeleton, especially spine, ribs, sternum, pelvis 
and skull, but may occur in the jaws. It is a tumour of bone 
marrow, and is composed of closely packed round cells. Many of 
these tumours were in the past wrongly diagnosed microscopically 
as round-celled sarcoma of bone. Different varieties occur and 
are described as being composed of cells resembling the different 


1 Journ. American Med. Assoc., 1921, |vii, 19. 
2 M. J. Stewart and J. Phillips, Lancet, 1922, ii, 12. 
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forms of marrow cell; the commonest is composed of cells 
resembling plasma cells and is sometimes known as a plasmocy- 
toma. The disease is commonest in middle age and in females, 
usually giving rise to painful symptoms at first referred to the 
spine. The disease is characterised by the presence of Bence 
Jones protein in the urine and the diagnosis is confirmed by 
radiological evidence and microscopical examination of tissue. 
(4) Ewing’s Tumour (Endothelial Myeloma) is a very rare and 


F ia. 954.—_Ewing’s tumour of the mandible, four months’ duration, showing slight 
diffuse rarefaction of bone in the premolar and molar regions. (G.'T. Hankey.) 


extremely malignant type of tumour which may affect the jaws. 
It is sometimes called a myelo-sarcoma, and originates from the 
reticulum cells or endothelial cells of the bone marrow. 

In a case recorded by G. T. Hankey! in a female aged 16, 
the first sign was tenderness and pain in a mandibular first molar ; 
this lasted four days and was accompanied by local external 
swelling of the gums on the fourth day. The swelling was smooth, 


tense and red ; on extraction of the tooth there was considerable 


hemorrhage for twenty-four hours, but no suppuration ; three 


1 Proc. Roy. Soc. Med., 1933-4, xxvii, 1604. 
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weeks later granulations appeared growing from the socket and 
the adjacent teeth became tender, the granular mass gradually 
advancing along the buccal gum margin anteriorly. When 
Hankey first saw her eleven weeks after the first symptom there 
was, in addition, slight puffiness of the face on the affected side, but 
no tenderness, inflammation or enlarged glands. The swelling was 
now soft, pink, granular and the colour of normal gum, growing 
from the molar socket and extending nearly as far forward as the 


Fic. 955.—Ewing’s tumour from gum. xX 1200. (G. T. Hankey.) 


second incisor, where the gum appeared enlarged ; later it involved 
the sulcus and cheek, causing the cheek and gum to adhere. 
Eventually it seemed that the growth in the mandible was 
probably a metastasis from a primary growth occurring on the tibia 
at the site of trauma from a hockey stick three weeks before the 
first dental symptom. Despite operative and radium treatment the 
growth rapidly disseminated throughout the skeleton and caused 
death within eleven months (figs. 954 and 955). The inciting 
cause is usually infection or inflammation, but may be trauma. 


(C) Innocent Epithelial Tumours. 


(1) Adenoma.—This form of tumour is rare in the mouth ; it 
may arise in the mucous glands of the soft or hard palate, though 
another view as to the nature of some of these tumours is that 
they are ‘mixed’ tumours similar to those in the salivary 
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glands. Adenomata are firm, slow-growing tumours which, on 
removal, shell out easily, but there are many departures from the 
typical adenoma, and at times it is almost impossible to distinguish 
between the adenomata and the carcinomata. 

There seems to be a tendency for some adenomata to become 
malignant. The following case! is instructive from the clinical 
aspect. ‘A female, aged 37, noticed a growth about the size 
of an almond freely movable under the mucous membrane of 
the hard palate. There was considerable lancinating pain in the 
tumour, and some 
carious teeth on that 
side of the mouth 
were removed, as they 
were considered to be 
the cause of the swel- 
ling. There was a dis- 
charge of pus from 
the socket, and the 
swelling in the palate 
diminished in size but 
did not disappear. 


es Three years  subse- 
Fic. 956.—Papilloma of the gum. 


(From ‘ Injuries and Diseases of the Jaw.’ quently the growth 
Christopher Heath.) was incised, the 


dimensions of the 
swelling then being an inch by half an inch. Ulceration followed, 
and the growth was then freely removed. Microscopic examina- 
tion showed that it was an adenoma of the palate which had 
become malignant and infiltrating.’ 

(2) Papilloma.—Two varieties are met with, the pedunculated 
and the sessile. The pedunculated are delicate polypoid growths 
and are usually attached to the soft palate. The sessile papil- 
Jomata may be found in the muco-periosteum of the alveolar 
process or hard palate (see fig. 956) and occur occasionally on the 
mandibular gum. 

They vary in size and may be no larger than a millet seed, or 
the growth may cover the greater part of half the hard palate.” 

Histologically, they consist of numerous closely set, branch- 
ing, delicate papille, each composed of a central core of vascular 
fibrous tissue covered with several layers of squamous epithelium 
similar to that of the mouth, but usually having a superficial 


1 Brit. Dent. Journ., xvii, 181. 2 Arkovy, J., Trans. Odonto, Soc., xiii, 16. 
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stratum corneum; if they are subjected to irritation in the 
mastication of food, inflammatory cells may also be present. 


(D) Malignant Epithelial Tumours. 
Carcinoma. 


The essential feature of a carcinoma is unlimited multiplica- 
tion of epithelial cells. This cancerous proliferation may start in 
the epithelial cells covering a surface such as the skin, mouth, 
stomach or uterus; the growth on the surface at first looks to 
the naked eye like a papilloma, but usually this superficial 
papillary part undergoes necrosis from imperfect blood supply and 
the carcinoma becomes an ulcer, while processes or columns of 
the proliferating cancer cells extend downwards into the tissue. 
In other cases the cancerous proliferation starts in the epithelial 
cells of acini deep in the substance of glands such as the breast 
or salivary gland, or in epithelial cells such as the liver cells or 
the cells of the cortex of the suprarenal ; then the processes of 
malignant epithelial cells extend centrifugally from the starting 
point. As the cancer cells thus invade tissue from a surface, or 
from the depths of an organ, they destroy the invaded tissue by 
strangling its elements and destroying its blood supply. But at 
the same time the irritation of the advancing cancer cells pro- 
duces a chronic inflammatory type of reaction leading to infiltra- 
tion with round cells such as lymphocytes, plasma cells and 
eosinophil leucocytes, and to a proliferation of fibroblasts with 
formation of collagen fibres and to a proliferation of endothelial 
cells with formation of new capillaries ; this new reactive vascular 
connective tissue remains in the carcinoma as its stroma, and the 
cancer cells lie in it in groups. Thus when examined with a 
microscope a carcinoma is seen to consist of groups of cancer cells 
separated by vascular connective tissue, but with no connective 
tissue between the individual cells of a group; the round-celled 
‘nfiltration is often most abundant around the growing edge of 
the neoplasm. The amount of connective tissue varies with the 
rate of growth of the tumour. Thus a slowly growing carcinoma 
contains much dense fibrous tissue and is therefore hard and is 
called a scirrhous carcinoma ; in a rapidly growing example the 
connective tissue is minimal, and as such a growth has the soft con- 
sistence of marrow or brain it is called medullary or encephaloid. 

In carcinomata arising from surfaces covered with squamous 
or transitional epithelium the groups of cancer cells are solid. 
This is also the case in some carcinomata arising from columnar- 
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celled glandular mucosa or from the acini or ducts of a glandular 
tissue ; but in other forms of carcinoma arising in the two last- 
mentioned sites the cancer cells are arranged in hollow tubes or 
acini resembling those of the tissue of origin and are therefore 
called adenocarcinoma ; the carcinomatous tubes or acini may be 
very dilated and thus the growth may be cystic. 

Carcinomata spread by direct extension into the surrounding — 
tissue, as already indicated. They also spread by the formation 
of metastases or secondary growths. When cancer invades 
lymphatic vessels it may grow along them, converting the vessels 
into very thin solid cords of growth as far as the nearest lym- 
phatic glands, inside which the cancer cells continue to proliferate. 
More commonly cancer cells are carried in the lymph stream along 
the vessels, without proliferating in the vessels until they reach 
the glands, where they commence to form secondary growth ; 
spread along the lymphatic system is known as lymphogenous 
metastasis ; such spread may continue from gland to gland, and 
the secondary growth may become much larger than the primary. 
When cancer invades blood vessels the cancer cells may be carried 
in the blood stream to the lungs, where they may settle down to 
form secondary growth, and may be carried through the capillaries 
of the lungs to be disseminated to any tissue of the body ; this is 
called hematogenous metastasis. From any of these secondary 
growths the spread may continue along the lymphatics. Cancer 
cells are also spread in the central nervous system via the cerebro- 
spinal fluid, or in the abdomen across the peritoneal cavity, or 
from one place to another along any other anatomical channel 
that may be invaded. 


(1) Maxilla. 


(2) Squamous-celled Carcinoma.—This neoplasm is commonly 
known as epithelioma, which is one of the most glaring examples 
of inconsistency in pathological nomenclature, because epithe- 
lioma ought to mean a benign neoplasm of epithelial cells, just as 
chrondroma is a benign neoplasm of cartilage, myoma a benign 
neoplasm of muscle, etc. Squamous-celled carcinoma arises from 
the epithelium adjacent to the maxilla and invades the bone 
seondarily. A common starting-point is the margin of the gum, 
generally the outer aspect, adjacent to a tooth which has been the 
seat of long-continued sepsis. In such a case the chronic sepsis 
from the tooth seems to have been a determining factor in the 
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growth of the carcinoma. This tumour may originate in the hard 
palate, and in such cases it can occasionally be traced to the chronic 
irritation of a badly fitting denture. The disease may also com- 
mence in the soft palate, the pillars of the fauces, the tonsils, and 
the buccal mucous membrane, and thence spread to the jaw- 
bone. It is possible that the irritation of a chronic infection, 
originally syphilitic in character, may cause a malignant growth 
of the adjacent epithelium. 

The squamous-celled carcinoma clinically may at first become 
evident as an ulcer. There is little doubt that in many of these 
cases a simple ulcer is present for some time in association with 
sepsis before malignant change occurs. If, after the removal of 
all sources of irritation, the ulcer does not rapidly heal, it should 
be viewed with grave suspicion and immediately submitted to 
microscopy. In other cases the earliest sign of the disease may 
be a nodule in the mucous membrane, or a papillary excrescence. 
But in whatever way it starts, an ulcer with more or less charac- 
teristic qualities soon appears. Its edge is hard, raised, and tends 
to grow luxuriantly over the surrounding tissue, or, as is com- 
monly said, is ‘everted,’ the floor is irregular, and may show 
irregular warty prominences and deep excavations at the bottom 
of which the bone may be exposed. The discharge from the ulcer 
abounds in cancer-cells. A characteristic feature is the extremely 
fcetid odour emitted from the growth. The ulcer spreads rapidly 
until a large tract of the jaw may be involved. Cervical glands 
are early enlarged by malignant deposits, or by chronic sepsis, 
or by both. 

A curious form of squamous-celled carcinoma occurs in the 
maxilla, to which the name ‘ boring epithelioma ’ has been given. 
As the name implies, this type of cancer tends to burrow into the 
substance of the jaw-bone or even into the sinus, showing from the 
surface very little, if any, evidence of its grave nature. The 
onset of this disease is insidious, and the symptoms very indefinite. 
It often appears to originate in chronic sepsis, as the following 
case shows : A patient,! a female aged 35, had had suppuration in 
connection with a maxillary left second incisor for a period of two 
years. The alveolar process retained its natural contour ; there 
was no swelling or redness, but about half to three-quarters of an 
‘nch above the neck of the tooth there was a sinus, the edge of 
which was not swollen but was covered with sodden epithelium. 


1 Trans. Odonto. Soc., xxxili, 231. 
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The tooth was loose and a little tender, and, on pressing the parts, 
a small quantity of thickish pus was discharged through the sinus. 
The tooth was removed with a little difficulty, and adherent to it 
were ragged masses of tissue. On examination these proved to 
be carcinomatous in character (fig. 957). At the operation the 
growth extended from the right first incisor to the left first ues 
and had only invaded the alveolar portion of the bone. 

(6) Carcinoma of Maxillary Antrum.—It might be expected 


x 230. 


Fig. 957.—cn, cell-nest ; ci, small-celled infiltration of the tissues; e, islands of 
epithelial cells. (From ‘Histology and Patho-histology of the Teeth.’ 
A. Hopewell-Smith. ) 


that carcinoma arising from the cells lining the maxillary antrum 
would be a columnar-celled carcinoma (adenocarcinoma), but 
although this is sometimes the case it is more commonly a 
Squamous-celled carcinoma, which here, as less commonly in the 
gall bladder and the esta. arises from columnar epithelium by 
a process known as metaplasia. The carcinoma tends to fill the 
cavity of the antrum completely and finally erode one or more of 
its walls and invade the adjacent soft tissues. When confined to 
the cavity, the symptoms are very indefinite and are generally 
those of a persistent and intractable neuralgia. At an early 
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period, if the maxillary sinus were transilluminated from the 
mouth, opacity might suggest the cause of the neuralgia. Generally 
speaking, the symptoms are in abeyance until the cavity is filled 
with the growth and pressure is exerted upon one of its walls. 
The growth may merely press upon the walls of the cavity and 
cause distension, or may erode through the boundaries of the 
cavity and infiltrate the soft tissues. For instance, the orbital 
plate may be pushed up, and perhaps some limitation of the 
movements of the globe of the eye may be seen; the facial 
surface may be encroached upon and a prominence of the cheek 
occur, with or without infiltration of the soft parts; or, should 
the posterior wall of the cavity be affected, a swelling may appear 
in the temporal region of the head above the malar arch. Inspec- 
tion through the anterior nares may show a bulging of the inner 
wall of the maxillary sinus, or even a fungation of the growth into 
the nasal cavity. The teeth on the affected side may loosen and 
fall out, the sockets becoming filled with the growth. The cervical 
glands will sooner or later become enlarged. 

Eve maintained that many of the growths of this type have 
their origin from ‘ rests ’ of the germinal epithelium of the teeth{ 
and this might equally apply to the other types of carcinomatous 
growth which occur in the maxilla. 

(c) Spheroidal-celled Carcinoma.—This arises at the back of 
the tongue and in the pharynx. It is also known as lympho- 
epithelioma because it is supposed to have a special tendency 
to take origin from squamous epithelium under which there is 
lymphoid tissue. But it appears merely to be a type of cancer 
which arises occasionally from any sort of epithelium in any part 
of the body, a type which is called undifferentiated, dedifferenti- 
ated or anaplastic carcinoma, because the cancer cells do not 
resemble (do not show differentiation towards) the epithelial cells 
from which they arise, but are rounded cells ; and it is thought 
that these rounded cells may represent a throw-back to the type 
of cell found in the early embryo, a theoretical phenomenon to 
which the term anaplasia has been given. Such growths are very 
malignant and are usually exceptionally radio-sensitive. 
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(2) Mandible. 


Squamous-celled Carcinoma.—As in the maxilla, the growth 
arises from the adjacent epithelium, and, secondarily, invades 
the bone. It may originate at the gum margin, when chronic 
sepsis appears to play an important part in its causation ; or it 
may commence in the floor of the mouth, the tongue, or the 


a 


Fia. 958.—Squamous-celled carcinoma of the mandible. (Museum of 
. . Charing Cross Hospital.) 


buccal mucous membrane, or the jaw may be secondarily invaded 
from the lower lip. At times the site of the growth may be 
determined by irritation from an ill-fitting denture and at others 
by the impingement of the heat and smoke from smoking a short 
pipe. 

A squamous-celled carcinoma arising in the anterior extremity 
of the sublingual sulcus (sublingual carcinoma) is of importance to 
the dental surgeon, as the ulceration may be mistaken for a simple 
ulcer arising from the irritation of a denture. The disease starts 
as a small nodule, or warty ulceration, in the floor of the mouth ; 
ulceration follows and the disease spreads rapidly between the 
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root of the tongue and the concave surface of the arch of the 
mandible. The surrounding tissues are speedily infiltrated ; the 
tongue becomes fixed and the salivary ducts obstructed by 
pressure, or laid open by ulceration. 


The early recognition and treatment of carcinoma are most 
important, and, as the condition may come under the notice of 
dental practitioners in its early stages, its clinical signs should be 
thoroughly understood by them. All patients over thirty with 
ulceration of recent origin should receive close scrutiny. The 
following is a typical history. A. B., aged 55, stated that two 
teeth in the maxillary left molar region became loose and fell out, 
and that he had since been troubled with a nasty taste in the 
mouth. An examination of the teeth sockets showed them -to 
be filled with a carcinomatous mass. On another occasion, a 
man, aged 47, complained of pain in the maxillary left molar 
region. He had received a blow in this region eighteen years 
previously, and the first and second molars had recently loosened 
and fallen out. The wound was filled with a mass of unhealthy- 
looking tissue ; necrosed bone could be detected, and there was 
a profuse foetid discharge. The patient had acquired syphilis 
twenty-five years previously. In this case, although the history 
was suggestive of a gummatous infiltration of the bone, the 
possibility of carcinoma could not be neglected. Microscopical 
examination showed merely granulation tissue. Under anti- 
syphilitic treatment and local irrigation the condition cleared up. 


(E) Endothelioma. 


Endothelial tumours arise in connection with blood- and 
lymph-vessels. The benign variety is known as angeioma. 
Hemangeioma is composed of blood-containing spaces and is one 
of the commonest tumours of the human body, while lymphan- 
geioma is composed of lymph-containing spaces and is com- 
paratively rare. Hemangeioma is sometimes a congenital 
tumour, being present at birth, and then may exhibit no neo- 
plastic tendency, only increasing in size at the same rate as the 
normal tissue. The birth mark in the skin that is known as a 
port-wine stain is an hemangeioma. Vascular nevus is another 
name for hemangeioma ; a cavernous hemangeioma is composed 
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of wide blood spaces and a capillary hemangeioma of minute 
blood spaces. The blood-containing spaces that constitute the 
growths are usually not vessels as their walls contain only fibrous 
tissue ; there is a rare type composed of vessels with muscle and 
elastic fibres in their walls. The microscopical appearances of an 
hemangeioma are shown in fig. 959. Heemangeiomata occasionally 


Fic. 959.—Hzemangeioma. From a growth on the gum. x 120. 
(J. H. Mummery.) (From Brit. Dent. Journ.) 


occur upon the gums. They usually present a smooth surface, and 
vary in colour according to the degree of oxygenation of the blood 
in them ; on pressure being applied they become pale, rapidly 
returning to their original condition on removal of pressure. 
They are more common in the incisor region, though they may 
occur in the region of the molars. Starting as a small red spot, 
they gradually spread between the teeth and extend principally 
along the margin of the gum, both in front and behind the teeth. 
These growths bleed freely when touched with the tooth-brush, 
and in one case under notice the hemorrhage was severe. In the 
case of cavernous hemangeiomata, the tumour may attain to a 
large size and involve the mucous membrane of the gum, cheek, 
and lip. 
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In a case (fig. 960) recorded by H. Chapman,! an hemangeioma 
covered the area corresponding to the distribution of the second 
division of the fifth nerve. ‘From the right incisor to the 
remains of the first molar the tumour presented a smooth, venous- 
coloured surface ; posteriorly to the latter tooth the colour was 


Fia. 960. 
(H. Chapman.) (From Brit. Dent. Journ.) 


lighter, and the surface resembled a cauliflower in appearance. 
In this region two or three lobulated masses of nzvoid tissue 
were present.’ 
Hzmangeiomata are rare on the palate. A case is reported by 

- Treves ? of a small hemangeioma about the size of a cherry situated 
between the maxillary right incisor teeth; it was attached to 
the periodontal membrane and came away with the second incisor. 


1 Brit. Dent. Journ., 1915, xxxvi, 472. 
2 Brit. Dent. Journ., ix, 252. 
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In a case recorded by H. A. T. Fairbank 4 there was a bright 
red vascular growth behind and slightly round the sides of a 
maxillary left second premolar. There was no enlargement of 
the alveolar process and the glands were not affected. 

Lymphangeiomata of the gums or jaws are rare. 

Malignant endothelioma is very rare and is difficult to dis- 
tinguish both clinically and microscopically from sarcoma. It is 
composed of closely packed oval-nucleated endothelial cells like the 
cells of spindle-celled sarcoma, though in parts it may differentiate 
to the extent of forming blood spaces and thus give the clue to its 
endothelial nature. 


1 Proc. Roy. Soc. Med., iv (Odonto. Sec.), 12. 


CHAPTER XXXII 


Diagnosis of Swellings on or in the Jaws. 


SwELLINGS on or in the jaws are not always easy to diagnose, 
and it is often impossible to determine their exact nature with- 
out making a preliminary incision, puncture, or microscopical 
examination. 


SWELLINGS OF THE MAXILLA OR MANDIBLE 
MAY BE FLUID OR SOLID. 


(A) The differential diagnosis of the fiuid swellings lies between: 
abscesses, cysts of eruption, dental and dentigerous cysts, 
multilocular cysts, blood cysts in myelomata, mucous cysts, 
gummata and naso-palatine cysts. 

Acute abscesses.—With these, whether dental or parodontal, 
the short history and acute signs and symptoms are very typical ; 
parodontal abscesses, whether acute or chronic, may arise in 
connection with live teeth. 

Chronic abscesses, if dental in origin, show the presence of a 
dead tooth or root, and whether dental or parodontal have a 
more or less prolonged history ; they increase or decrease in size 
from time to time, the signs of inflammation may not be very 
marked, in radiograms they do not as a rule show such sharply 
defined outlines as do cysts. 

Cysts of eruption are always superficial and lie over a tooth 
which should be about to erupt; they occupy a portion of the 
alveolar border, and if they are large and contain much fluid they 
appear bluish. They give rise to no symptoms. 

Dental cysts.—Usually there is a pulpless tooth or root present, 
which may, however, have been extracted; there are no signs 
of inflammation, there is a history of a slow and continuous 
increase in size, they may occur up to any age and usually show 


a sharply defined outline in radiograms. If a cyst should become 
3B 
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infected and discharge, it becomes to all intents and purposes a 
chronic abscess. alee 

Dentigerous cysts are not as a rule found after the twentieth 
year except in the case of third molars ; often there is a pulpless 
deciduous tooth present. A tooth is always absent from the 
erupted series unless the tooth involved in the cyst is one in 
excess of the normal number. 

A radiogram is diagnostic ; such cysts may become infected 
and discharge, when the appearance may be that of a tooth 
erupting into or contained in a chronic abscess. Unless infected 
there are no signs of inflammation and there is a slow continuous 
increase in size. 7 | | 

Multilocular cysts.—There are no signs of inflammation, the 
swelling is of very slow growth, and often presents a nodular or 
lobulated surface, usually first noticed at from eighteen to 
thirty-five years of age; they have been said to occur more 
frequently in females, but the sex difference, if any, is probably 
but small. There is frequently no tooth absent from the normal 
series. In radiograms separate cysts may be seen separated by 
fibrous or osseous septa ; by far their most frequent site is about 
the mandibular third molar region and they often extend up 
the ascending ramus and into the coronoid process along the less 
dense portion of the bone. Fluctuation cannot usually be elicited. 

Blood cysts in myelomata may occur in growths seen on the 
alveolar ridge or any part of the jaws; they are distinguished 
by the maroon colour of their immediate environment and_ its 
usually nodular surface ; the growth, apart from the possibility of 
a blood cyst in it, may cause a yielding of the outer alveolar plate. 

Mucous cysts.—These lie very superficially and do not involve 
any bone deformity, except that that type of mucous cyst which 
occurs in the antrum may cause a bulging of the outer alveolar 
plate. They are all painless, smooth, and globular. The mucous 
cyst of the antrum may, as the bony wall thins, give rise to egg- 
shell crepitations. They may not be fluctuant. 

Gummata.—Gummata may occur on any aspect of the jaws 
or palate as swellings which fluctuate before they ultimately 
break down to form gummatous ulcers. As they are syphilitic 
lesions, other signs of syphilis should be looked for and the history 
inquired into. They disappear rapidly under antisyphilitic 
treatment. The Wasserman reaction should be tested. 7 

In the case of all fluid swellings of both maxilla and mandible 
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the outer plate of bone yields before that of any other aspect, 
although ultimately other aspects may also yield; but in the 
cases of the mandibular third molar, the maxillary second incisor, 
and the palatine roots of notably the maxillary second premolar 
and maxillary first permanent molar, swellings having their 
origins from these often present on the lingual or palatal aspect 
of the bone as being the direction of least resistance. Fluctuation 
may be elicited in all fluid swellings if they are near enough to 
the surface ; if the bone over them is much thinned a typical 
crepitant crackling may be noticed. ‘The alveolar border is 
not involved except in the case of cysts of eruption and (possibly) 
blood cysts in myelomata, and gummata just before they are 
about to ulcerate. 

Naso-palatine cysts.—These occur in the premaxillary region, 
originating either in the region of the anterior palatine fossa or 
in the lines of union of adjacent embryonic processes ; they are 
mostly dermoids though some may be retention cysts. They 
are not very common and are often discovered by chance on 
routine radiological examination. If small, they give rise to 
no signs or symptoms, and doubtless many have been mistaken 
for dental cysts in the past, but no causative pulpless tooth may 
be present and all teeth may have live pulps. They usually 
contain sebaceous material, sometimes of a stiffish consistency. 
They may become irritated and stimulated to further growth by 
the wearing of a denture; sometimes they become infected and 
then simulate abscesses. They are not of dental origin and may 
be first noticed as swellings on the floor of the nose or occasionally 
in the labial sulcus. . 

_(B) The differential diagnosis of the solid swellings lies 
between :— 

(1) Innocent swellings.—Fibrous epulis, Fibroma (periosteal or 
endosteal), Giant-celled Myeloma, Osteoma (compact or can- 
cellous). Solid odontomes (composite or connective tissue), 
Papilloma, Adenoma, Lipoma, Chondroma, General Hyperplasia 
of Gum, Osteitis fibrosa diffusa (or cystica), Osteitis fibrosa 
circumscripta, Leontiasis ossea, Lipoid granulomatosis, Actino- 
mycosis, unerupted misplaced teeth, 

(2) Malignant swellings.—Carcinoma, Sarcoma. 

(1) Innocent swellings. Fibrous epulis.—This grows from a 
pedicle attached between two teeth ; usually there is gingivitis 
and some calculus about these teeth ; they usually grow slowly 
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and unless irritated are coloured like normal gum, except when 
very small ; they are commoner in women and in the mandibular 
incisor region. 

Fibroma (Periosteal).—This may be sessile or pedunculated ; 
in the latter case it may be indistinguishable clinically and 
histologically from fibrous epulis. 

(Endosteal.)—This when occurring in the maxilla may have 
origin from the periosteum of the antrum. In the mandible 
they cause a gradual increase in thickness of the bone, they 
may occur at any age, they are difficult to differentiate clinically 
- from sarcomata, but their rate of growth is slower and there 
are no metastases in neighbouring glands or elsewhere. They 
are sometimes (? usually) of the nature of neuro-fibromata. ; 

Osteoclastoma (Giant-celled Myeloma).—The distinguishing 
features are its maroon colour and lobulated surface; it may 
cause a bulging of the outer alveolar plate, and owing to internal 
hemorrhage give rise to fluctuating blood cysts ; it often causes 
teeth adjacent to it to become loose, and on their loss shows 
itself growing up into a tooth socket. It does not give rise to 
metastases. Radiograms show that bone has been eroded and 
given place to the neoplasm. The blood calcium should be 
estimated as a matter of routine in all cases where swellings 
present myeloplaxes ; it will be found to be normal in the case of 
osteoclastomata but raised in cases of osteitis fibrosa diffusa ; the 
lesions of these two diseases are often identical histologically, and 
the estimation of the blood calcium is the only constant factor 
in their differential diagnosis (see also p. 958 et seq., and osteitis 
fibrosa, on p. 982 ef seq.). 

Osteomata.—These occur more commonly in the mandible and 
have their favourite sites: they occur most commonly on the 
inner aspect of the alveolar plate adjacent to the mandibular pre- 
molars where they are sometimes bilateral at the angle of the 
mandible and in the region of the mental foramen. They have 
also been recorded as occurring in the maxillary sinus. They 
are hard, usually sessile, and give rise to no signs or symptoms 
except such as may arise on account of their size. In radio- 
grams increased density is notable where they occur. Their 
growth is very slow. , 

Usually they occur as local projections from the bone 
(exostosis), and consist of a dense outer shell with bone of a 
cancellous character internally ; sections of this bone are not 
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easily differentiated from osteitis fibrosa, but should show fatty 
or hematogenous marrow between the bony trabeculae. Very 
dense (compact or ivory) osteomata are said only to occur on 
the skull. . | 

Solid Odontomes.—These give rise to hard swellings of the 
jaws, frequently a tooth is absent from the normal series, in the 
course of time many composite odontomes tend to erupt ; when 
this occurs the presence of an abnormal mass or masses com- 
posed of calcified dental tissues makes their diagnosis easy. If 
unerupted their appearances in radiograms usually make their 
diagnosis easy, the appearance of a calcified mass or masses 
unlike any normal tooth being pathognomonic of some varieties. 
They are painless and of slow increase till in their endeavour to 
erupt a sinus is produced over them which becomes infected and 
so gives rise to painful suppurative symptoms. . 

Connective Tissue Odontomes.—In the case of fibrous odon- 
tomes a tooth may appear to be absent from the normal series, 
its eruption being prevented by overgrowth of the fibrous tissue 
of the tooth sac. They are very rare in man but commoner in 
animals, and are believed to be a result of rickets. They may 
be multiple and symmetrical. Radiograms and an enquiry as to 
the history of the individual are therefore of importance. 

Cementomata, in so far as their clinical history is known, give 
rise to no signs or symptoms other than the gradual increase 
in size of a hard swelling till secondary symptoms occur ; these 
are mostly due to suppuration following infection. They may 
reach a large size. Radiograms should prove invaluable as an 
aid to diagnosis. 

Papilloma.—This, as a sessile or pedunculated growth, occurs 
on hard palate, the hyperplasic papille give it a warty appear- 
ance which is diagnostic. Another variety which occurs on the 
soft palate is a pedunculated polypoid growth. The only signs 
or symptoms they give rise to are by reason of their size or their 
giving rise to irritation when dentures are worn or owing to the 
movements of the tongue on food during mastication. 

Adenomata occur mostly on the hard or soft palate; they 
may also arise from mucous glands in gum tissue. They are 
not common and sometimes are mixed tumours rather than pure 
adenomata. They are painless swellings, and on the hard or 
soft palate are often clinically difficult to differentiate from 
carcinomata, although they are as a rule of slower growth. They _ 
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do not give rise to metastases and have been confused with 


‘“‘ adamantinomata.”’ 

Lipoma on the jaws is very rare. It occurs as a painless, rather 
superficial, semifluctuant, lobulated swelling of slow growth, 
with no other signs or symptoms save as are due to its size. 

Chondroma of the jaws is very rare. In the mandible they 
may be endosteal or periosteal, the former causing a gradual 
distension of the body of the jaw similar to that seen with en- 
dosteal fibroma; the latter, according to Heath, may grow to 
a large size. In the maxilla, according to Heath, they appear 


early in life growing from the surface of the bone or from the 


antrum. 

General Hyperplasia of Gum.—This is a general increase in 
the amount of gum tissue, occurring in both maxilla and mandible 
simultaneously, though sometimes involving one side more than 
the other ; it sometimes is noticed in early childhood, occasionally 
in several members of the same family. Teeth are sometimes 
unable to erupt through the hyperplasic mass and remain per- 
manently buried. Sometimes undue hairiness is an accompany- 
ing factor. It is thought that hyperpituitarism may govern its 
incidence. . 

Osteitis Fibrosa Diffusa (or cystica), also called von Reckling- 
hausen’s disease of bone, Fibro-cystic disease of bone and General- 
ised osteitis fibrosa.—The first sign of this disease may appear in 
the mouth as a uniform localised painless swelling, chiefly in the 
maxilla. | 

This disease is caused by hyperparathyroidism, and charac- 
terised by multiple areas of absorption of bone throughout the 
skeleton, these areas being replaced by fibrous tissue in which 
new bone may be formed ; cysts may develop in the fibrous tissue. 
In some areas osteoclastomata occur instead of fibrous areas, 
and these may be identical histologically with the neoplastic 
giant-celled myeloma, and as the first swelling to be noticed 
may occur in the jaws, and if so, usually in the maxilla, it 
is important to differentiate between them. 

Apart from radiological examination of the bony skeleton, 
the chief point in clinical differential diagnosis rests on the esti- 
mation of the blood calcium. The blood calcium should normally 
be from 9-5 to 10-5 milligrammes per 100 c.c., and in this con- 
dition is raised perhaps to 12 or 14 milligrammes. As this is the 
only constant factor in the differential diagnosis of these lesions 
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from those of osteoclastomata and osteitis fibrosa circumscripta, 
it should be tested in all cases of growths presenting myeloplaxes 
as a matter of routine. Clinically, the signs and symptoms may 


Fic. 961.—Osteitis fibrosa cireumscripta in the mandible of a male aged 8 years. 
(G. T. Hankey.) 


Fic. 962.—Osteitis fibrosa circumscripta, section from fig. 961. (G. T. Hankey.) 
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be very similar to those of cancellous osteoma. (See also pp. 958 
et seq. and 980.) 

One has noticed that in the majority of cases of hyperpara- 
thyroidism one has seen and in which calcium salts had dis- 
appeared freely from the bones so that they had become more or 
less plastic, the teeth have appeared more translucent than was 
normal to the age of the individual, though caries did not appear 
to be increased. 

Osteitis Fibrosa Circumscripta, also called Focal osteitis fibrosa, 
is a local condition which may occur in the jaws or other bones as 
single or multiple lesions, characterised by absorption of bone and 
its replacement by fibrous tissue. Its etiology is entirely unknown 
and diagnosis is usually on microscopical evidence and clinical and 
radiographic evidence taken together, as its histology is identical 
with that of osteitis fibrosa diffusa. Treatment consists in 
surgical removal though the lesions occasionally tend to dis- 
appear spontaneously, or after hemorrhage has been produced 
in them. It affects particularly long bones and ‘the jaws, and 
occurs chiefly in young people (figs. 961 and 962). It is evident 
that there is a close relationship between osteitis fibrosa cireum- 
scripta and osteoclastoma (giant-celled myeloma) (see p. 958). 

Martin Rushton! examining an erupted tooth from a male 
aged 27, which had the surrounding bone typically affected by 
this disease, figures no aberration from normal in the dentine or 
cementum and states that the pulp also was normal. 

Leontiasis Ossea is a rare condition characterised by a general 
progressive enlargement of the facial bones and the skull. The 
enlargement in some cases may be due to osteitis fibrosa and is 
said sometimes to arise from pyogenic infection ; in other cases 
it may be a local form of the osteitis deformans of Paget. In 
these conditions there is absorption of bone with new bone forma- — 
tion, but in osteitis fibrosa (both diffusa and circumscripta) the 
' bone absorption is in excess of bone formation, whereas in the 
osteitis deformans of Paget there is great formation as well as 
absorption of bone. Though it is supposed that it may originate 
from dental infection the ultimate area of bone affected may not 
be confined to the jaws. 

In a case of this nature recorded by G. T. Hankey ? in a woman 
aged 43, in poor health and with some loss of weight, there was 
a gradual painless and diffuse enlargement of the left side of the 


1 Guy’s Hospital Reports, 1938, 88, 163. 
2 Proc. Roy. Soc. Med., 1934-5, xxviii, 1676. 
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Fic. 963.—Occlusal view of maxilla. (G. T. Hankey.) 


Fia. 964,—Lateral view of cranium. (G. T. Hankey.) 
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maxilla of nine years’ duration following the removal of a maxillary 
molar. The enlargement eventually spread to the right side, sO 
that the whole maxilla was much enlarged, causing prominence 
of the upper lip and a generally broad appearance of the face 


(fig. 963). Seventeen loose and tender teeth affected by chronic — 
parodontal infection were removed, and following this some 
necrotic bone had to be removed ; the base of the maxilla was — 
soft and fibrous and there was no clinical demarcation of the — 
infection. From this time there was a steady improvement in — 


health and no further enlargement of the maxilla. Radiograms 
originally had shown the cranial bones to be normal, but 248; years 
later showed considerable decalcification and mottling of the 
anterior half of the cranium (fig. 964). 


Martin Rushton,! examining teeth from a case of osteitis 


deformans of Paget in a male aged about 70, found the pulps — 


replaced by secondary dentine containing few tubules, acellular 
calcified material and concentrically laminated islands all cal- 
cified into one mass when examined, but admits that this might 
have been due to age ; he also found overgrowth of cementum, 


gross in one case, though apparently absorption and deposition had | 


alternated in bringing about the change. He considers the cemen- 
tal changes comparable with those found in bone in this disease. 
Lipoid Granulomatosis (Kanthomatosis).—This is a rare con- 
dition of the bone of which several cases in the jaws have recently 
come under notice. In a case under the care of one of us, 
radiologically (fig. 965) there was a condition of rarefaction 
of bone which in parts appeared cystic, so that a condition not 
very dissimilar to a multilocular cyst was seen, but occasionally 
similarly affected areas appear apart from the main rarefied area, 
and it does not seem to have a predilection for any particular site. 


The condition is slowly progressive, loosens overlying teeth and 


is not confined to any age. Microscopically, masses of eosinophil 
cells are to be seen and large numbers of connective tissue macro- 
phage cells containing lipoid, which have given rise to the name 
of the condition. The lesions may occur in any bone (scapula, 
hip, etc.) or several. 

When the disease is adjacent or extends to the stalk of the 
pituitary a condition of diabetes insipidus may occur and some 
degree of exophthalmos may be seen. The coincidence of defects 
in bone produced by the granulomatous condition, with diabetes 
insipidus and.exophthalmos, is sometimes known as the Schiiller- 

1 Guy's Hospital Reports, 1938, 88, 163. 
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Christian syndrome. In cases of doubt a small portion should 
be removed for biopsy. 

Treatment is by means of radium with suitable guards for 
the protection of adjacent tissues. ‘ 


Fic. 965.—Lipoid granulomatosis, in mandible of male aged 36. The first sign 
of the disease in this case was the loosening of the teeth in the affected area. 
Diagnosis by biopsy. (E. 8. and M. H. Jupe.) 


Actinomycosis (Nocardiosis).— When soft parts are involved a 
gradually increasing swelling appears having, at first, a regular 
even surface with slight superficial hyperemia ; later this softens — 
in parts and yellowish nodular excrescences appear ; these burst 
and give exit to a semi-glutinous discharge containing the nodules 
of actinomycosis. Cicatrisation causes a characteristic puckering, 
but some sinuses may persist. The swelling is hard and brawny, 
there is no rise of temperature and usually no pain or enlarged 
lymphatic glands unless there is secondary infection. 

When bone is involved necrosis may be simulated ; the onset 
is often acute, the gums becoming swollen and bleeding readily, 
the adjacent teeth loosen and there is considerable swelling of the 
tissues covering the bone. Eventually, teeth may be lost and 
portions of bone exfoliated (see fig. 535). 

Unerupted misplaced teeth.—These may be, and usually are, 
teeth of the normal series, in which case their absence from 
the mouth will be noticed ; or they may be teeth in excess of 
the normal. The tissues lying over them may, except that. 
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they are unduly prominent, be normal in appearance. They 


give rise to no signs or symptoms, but if they become infected 
secondary symptoms may occur due to suppuration. Occasion-. 


ally, misplaced teeth, in endeavouring to erupt, cause absorption 
of the roots of a tooth already in situ, and by pressure on its 


pulp give rise to considerable neuralgic pain. Radiograms are. 
invaluable for indicating the presence of an unerupted tooth 
and its position. Certain teeth are more prone to be misplaced 


than others, their misplacement being either hereditary, con- 
genital or due to lack of room for them in their normal position. 

(2) Malignant swellings. Carcinoma.—The important factors 
in the diagnosis of carcinoma of the jaws are: the age of the 
individual, which is usually over forty, its relatively rapid rate of 
growth, its infiltration of surrounding tissues and the involve- 


ment of the lymphatic glands which are placed in the course 


of lymphatic drainage from its area. They are common in 
males and may occur as malignant papillomata, nodules, or as 
ulcers. They cause the erosion of bone as they infiltrate it. 
The disease may commence on the margin of the gum, on the 


hard palate, the soft palate, on the pillars of the fauces, on the 


tonsil or the buccal mucous membrane. In the maxilla they 
sometimes burrow in the substance of the alveolar bone and 
occupy the antral space, so that there may be but few external 


signs. They spread via the lymphatics and so give rise to ~ 


metastases. ‘hey are often accompanied by considerable pain. 

Sarcoma.—These may occur in the young or in adults; they 
are vascular, but their vascularity varies and so affects the colour 
of the growth, they vary in their malignancy and usually grow 
rapidly and infiltrate surrounding tissues, they spread by the 
blood-stream and so give rise to metastases in distant parts. 
Often the veins superficial to them are enlarged. 


General Remarks. 


There are certain remarks, some of which are applicable to 
all tumours of the jaws, some particularly to those occurring 
in the maxilla, and some particularly to malignant growths. 

Pressure on nerve trunks may cause pain, and sometimes 
considerable pain; this latter is particularly true with regard 
to malignant growths. Yor instance, the second division of the 
fifth nerve (superior maxillary) is in close connection with the 
antrum, entering at the spheno-maxillary fissure, traversing 
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the infra-orbital groove and canal, and opening on the face at 
the infra-orbital foramen. Implication of this nerve in a growth 
may give rise to persistent neuralgia before any symptoms of 
distension of the sinus are apparent. Distension of the antrum 
may cause expansion of the facial wall, which is probably the 
least resistant, and so lead to swelling of the face under the lower 
border of the orbit; the roof of the antrum is the floor of the 
orbit, and expansion here will give rise to pressure symptoms 
on the edge and possibly protrusion of the eyeball ; and expansion 
on the nasal aspect may similarly give rise to nasal obstruction. 
The bony walls of the nasal duct which are partly formed by 
the maxilla may be pressed on or invaded by growth and so lead 
to pressure on the duct and consequent epiphora. In cases of 
malignant disease in the antrum expansion of the facial wall is 
soon followed by invasion of the overlying skin and the face 
becomes cedematous. 3 

Transillumination of the antrum is a valuable aid to diag- 
nosis : solid growths, pus, and blood will not transmit light, but 
other fluid swellings will to a greater or lesser extent; at the 
same time it must be remembered that the antral cavity is 
frequently asymmetrical on the two sides. (See pp. 940-941.) 

Necrosis of bone may give rise to swelling and tenderness of 
the gums ; this is usually associated with signs of acute inflamma- 
tion, and though in the later stages, when some destruction has 
taken place, it is possible to confuse it with malignant disease, 
in its earlier stages it is not very likely to be mistaken. 

Biopsy.—In some cases it is desirable to remove a small 
portion of the swelling for microscopical examination before a 
definite diagnosis can be made. A comparison of figs. 712, 950, 
951, 954, 961 and 965 will illustrate some of the difficulties in 
radiological and clinical differential diagnosis. Many, however, 
believe that in the case of bone tumours the risk of dissemination 
is so great that the procedure is not justified ; a modified pro- 
cedure which has given satisfactory results is that of aspiration 
biopsy, a hollow needle of moderate size being inserted into the 
tumour and the contents examined on removal. 

Other swellings than those enumerated may also occur, but 
only exceptionally ; such are dermoid cysts in the soft palate 
and aneurism of the descending palatine artery ; but their rarity 
makes it hardly necessary to discuss their differential diagnosis 
here; obviously it must depend on the clinical signs present in 
each case together with a process of exclusion of other causes. 


CHAPTER XXXIV 


Interference with the Movements of the Temporo-Mandibular 
Articulation. 


CaszEs of restricted movement of the jaws are not uncommon. 
‘The treatment of these cases belongs, as a rule, to the domain 
of general surgery, but sometimes falls within the province of 
the dental surgeon. It is necessary, therefore, that the dental 
practitioner should be familiar with the various diseases which 
produce this condition. The restriction of movement may be 
partial or complete. 


(A) ETIOLOGY. 


(1) Causes connected with the Teeth.—The commonest cause 
of restricted movement is infection in connection with a partially — 
erupted or misplaced mandibular third molar. In this condi- 
tion the tooth sac, which is partly open, becomes filled with 
stagnant matter; infection follows and spreads through the 
periodontal membrane and thence along the sheaths of the 
muscles. The inflammatory reaction and exudate leads to 
impediment to the movement of the muscles. 

Infection around the second or first molars as they are erupting, 
or possibly infection around the maxillary molars, may similarly 
spread to the soft tissues and cause inability to open the jaws ; 
but as a rule the interference with the movement of the articu- 
lation in these cases is not so marked as in the case of the 
mandibular third molar. | 

Trismus from irritation of the nerves of the teeth is rare. 

Chronic sepsis from the teeth may produce such an enlarge- 
ment of the neighbouring lymphatic gland as to cause dis- 
comfort on movement of the mandible; this is particularly the 
case with enlargement of the lymphatic gland superficial to the 
parotid salivary gland. | 

(2) Trauma.— Fracture of the body of the mandible, par- 
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ticularly if there is much displacement or comminution, causes 
an inability to close the jaws which varies considerably in degree ; 
the degree depends chiefly on the attachment of muscles to the 
fractured parts,.the line of fracture, and the displacement of 
the part or parts caused by the trauma. Dislocation, whether 
unilateral or bilateral, necessarily prevents normal closure. 

(8) Tonsillitis—In acute tonsillitis the infection may spread 
to the soft tissues covering the ramus and give rise to pain on 
opening the mouth. In these cases swallowing causes extreme 
discomfort ; there is little or no swelling over the region of the 
face, but the tissues behind the angle of the jaw are usually 
swollen and tender to the touch. 

(4) Malignant Disease of the Gums or Fauces.—Malignant 
disease in the region of the mandibular molars or fauces may 
lead to interferences with the movement of the mandible. An 
increasing degree of difficulty in opening the mouth is at times 
the symptom for which advice is sought, the patient being quite 
unconscious of the presence of the malignant disease. 

(5) Affections of the Parotid Gland.—Swellings of the parotid. 
gland interfere with the free opening of the mouth by causing 
mechanical obstruction. The commonest cause of such swellings 
is an inflammation of the gland which may be specific (mumps), 
or secondary to infection in the mouth, which has spread up the 
duct. This form of parotitis occurs almost exclusively in adults 
and most often in females, 85 per cent. according to Morel and 
78 per cent. according to Soubeyran and Ribes. It is usually 
unilateral and, according to Izat,! the right side is twice as 
frequently affected as the left. It is usually associated with 
abdominal operations and first appears five or six days after 
operation. It is usually due to an ascending infection of Sten- 
son’s duct favoured by lessened salivary secretion. Oral clean- 
liness before operation is prophylactic. Another cause, but less 
common, is the presence of a tumour. Swellings connected with 
the parotid gland are situated below and in front of the ear, and 
the socia parotidis can usually be felt lying over the masseter. 
In mumps the condition is usually symmetrical. 

(6) Trismus.—By the term ‘ trismus > is meant spasmodic 
closure of the jaws; such spasm may be: 

(a) Tonic. 

(b) Clonic. 

1 Thése de Paris, 1935, No. 490. 
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(a) Tonic spasm occurs in tetanus, strychnine poisoning, h ydro- 
phobia, hysterical conditions, during anesthesia and occasionally 
in cases of fracture of the mandible. In tetanus, spasm of the 
muscles closing the jaws is usually the earliest of spasmodic 
symptoms, but in strychnine poisoning the spasms commence 
in the digits; it is said also to arise reflexly from irritation of 
the pulps of teeth and the irritation of erupting mandibular 
third molars, but such cases must be extremely rare. 

(b) Clonic spasm occurs when the teeth chatter from the 
stimulus of cold or fear and in hysterical conditions. The term 
‘trismus ’ is frequently misused ; cases of inability to open the 
jaws are usually not due to trismus. 

(7) Diseases of the Articulation.—In acute arthritis there is 
swelling in the neighbourhood of the joint, the parts are tender 
to the touch, and any attempt to move the joint causes great 
pain. In that form of chronic arthritis known as osteo-arthrites 
the movement of the joint is mechanically limited by the 
formation of new bone around the joint surfaces. In the early 
stages there is only slight stiffness of the jaw, which is more in 
evidence in the morning. When the mouth is being opened a 
clicking sound is audible to the patient and also to the surgeon. 
As the disease progresses, the stiffness of the jaw increases 
until, in advanced cases, the articulation becomes practically 
fixed, owing to alteration in the shapes of the articular surfaces. 
Osteo-arthritis may be suspected when a patient of forty years 
or upwards declares a history of gradual loss of power to open 
the mouth. 

In osseous anchylosis the jaw is absolutely fixed, but in fibrous 
anchylosis a slight movement of the jaw can be obtained. ‘There 
is usually a history of injury or infection of the joint. 

In the rare condition known as hypertrophy of the condyle 
there is usually some restriction in the movement of the joint ; 
the enlarged condyle can be felt on palpating the parts over 
the region of the joint ; the chin is pushed to the opposite side 
and the face is distorted on the affected side. 

(8) Cicatrices.—After severe ulceration, scar tissue may be 
formed to such an extent that the movements of the mandible 
are considerably restricted, and even complete closure of the 
jaws may arise from this cause. The scar tissue which forms : 
on the healing of wounds of the elevator muscles of the mandible 
invariably prevents the mouth from being opened to its fullest 
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extent, the restriction of movement being most marked in the 
case of injuries to the tendon of the temporal muscle. 

(9) Tumours which press upon the jaw from without may occur 
in the parotid or sub-maxillary regions, or in the situation of 
the deep cervical glands along the border of the sterno-mastoid 
muscle. Deep-seated malignant tumours may also lead to inter- 
ference with the mobility of the jaw. Cases of this character 
are recorded by Coleman, Tomes, and others. This condition 
may be suspected when, after careful examination, other causes 
of immobility of the jaw have been eliminated. 

(10) In a few cases the immobility of the jaw may be due 
to such conditions as exostosis of the zygomatic arch, and ossification 
of the pterygo-maxillary ligament. | 


(B) DIAGNOSIS. 


The diagnosis of the causes giving rise to closure of the jaws is 
best carried out by a process of elimination. The more common 
causes should be considered first, and these may be taken in the 
following order: Inflammatory infiltration of the tissues—the 
most frequent cause being dental, and then, possibly, trauma ; 
mumps; arthritis; mechanical impediment from growths ; 
mechanical impediment from scar tissue ; hypertrophy of the 
condyle ; and, lastly, rare conditions such as exostosis of the 
zygomatic arch. 


(C) TREATMENT. 


If the trouble is dental in origin an anesthetic should be 
administered, the mouth forcibly opened, and the offending 
tooth or teeth removed. Some difficulty may be experienced 
in opening the mouth, but a Mason’s mouth-gag is generally 
effective. When the degree of closure at first precludes the use 
of this instrument, the mouth can usually be forced open by a 
graduated wedge or spiral cone of boxwood. Instruments for 
forcibly opening the mouth must be employed with great care. 
After the extraction of the tooth the socket should be frequently 
irrigated and the pain relieved by fomentations. Complete 
recovery of the free movement of the jaw will often rapidly follow 
treatment, but in severe cases immediate recovery is not to be 


looked for. Where the third molar is concerned and it is not 
28 


994 DENTAL SURGERY AND PATHOLOGY 


practicable to remove it, extraction of the second molar may 
give relief. 3 

If the limitation of movement is due to acute arthritis, wedges 
should be placed between the molar teeth and a four-tailed band- 


age applied in order to separate the articulating surfaces and — 


relieve them from pressure. Fomentations should be applied over — 
the region of the condyle. In osteo-arthritis the treatment in the ~ 
early stages must be constitutional rather than local. The patient 
should be advised to avoid exposure to the weather as far as 
possible. For patients who must necessarily be much in the 
open air a cap with folds to tie over the region of the joint should. 
be recommended. In the more advanced stages, when the jaw 

has become more or less anchylosed, the operation of excision of — 


Fia. 966. 


the condyle or section through some part of the ramus (Esmarch’s 
operation) may be practised. 

Osseous and fibrous anchylosis require for treatment the 
formation of a new joint ; while for hypertrophy of the condyle 
excision of the joint may be necessary. If the limitation of move- 
ment is due to cicatricial bands, considerable benefit may followthe 
excision of the scar bands and periodical stretching of the tissues 
by means of a specially constructed mouth-opener. Fig. 966 
illustrates a useful form designed by L. Guanziroli. It consists 
of shallow metal caps (d) covering the surfaces of the maxillary 
and the mandibular teeth. On either side of the lower cap 
square-shaped holes are made for the lodgment of the square- 
shaped tapering ends of the upright bars (a); by this means 
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some play is obtained at the end of the bar. The upper part 
of each upright bar is threaded and passes loosely through holes 
in the upper cap. The apparatus is opened by moving the 
screws (Cc). | 

Exostosis of the zygomatic arch and ossification of the pterygo- 
maxillary ligament are best treated by the formation of a new 
joint. If the closure is due to external swelling, the treatment 
consists in seeking for and, if possible, removing the cause of 
the swelling. 


CHAPTER XXXV_ 


Some Affections of the Tongue met with in the 
Course of Dental Practice. 


CERTAIN diseases of the tongue may first come under the notice 
of the dental surgeon, and it is most important that these diseases 
should be recognised at once, so that efficient treatment may be 
given at an early date. 

The dental surgeon should know that the shape and appear- 
ance of the tongues of different individuals vary considerably 
within the range of normal, deep congenital fissures are 
occasionally present and sometimes around the edge may be 
continued throughout its substance, so as to produce V-shaped 
indentations. ‘The loss of certain teeth may alter the shape of 
the resting flaccid tongue, and in course of time such change in 
outline may be noticeable on protrusion. 


(A) IRRITABLE: TONGUE. 


There is a condition of the tongue when the individual com- 
plains of indefinite pain or soreness, or of a pricking, burning 
sensation. There is no apparent lesion present, though occasion- 
ally slight redness may be seen at the part where the symptoms 
are chiefly noticed. The condition may be a source of con- 
siderable mental anxiety, particularly as it is most often noticed 
about the fifth decade of life, when it is fairly common knowledge 
malignant disease may show itself. 

The cause is not always clear ; in some cases it is due to the 
sharp edges on teeth which attrition has caused to occur about 
this age ; in others, recession of gum, sometimes only of slight 
degree, so alters the environment of the tongue that the new 
relation of the tongue to the teeth acts as a source of irritation, 
particularly when there is any gingival sepsis or salivary calculus 
present ; not only may these mechanical factors act as sources 
of irritation, but if gingival sepsis is present toxins absorbed via 
the lymphatics may themselves tend to increase the irritability 
of the tongue. Other cases occur when some of the teeth are 
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absent and so allow a fidgetty person to chafe his tongue on the 
teeth adjacent to the spaces; or when the closing of the bite 
on account of attrition acts as an irritant by lessening the space 
available for movement of the tongue, and in either case the 
irritation may be emphasised when any of the other factors 
already mentioned is present. 

Thick vulcanite dentures, by cramming the tongue into an 
unaccustomed environment, may also irritate it, and it has 
been thought by some that vulcanite or the colouring matters 
used in it may act as irritants. There is, however, little if any 
evidence that vulcanite or its colouring matters can so act, 
though it is possible that the growth of organisms on the rougher 
surfaces, which are adapted to the soft tissues, may act as an 
irritant. In any case a struck metal denture, being thinner and 
unable to harbour micro-organisms, should be substituted, and 
this frequently affords relief. Other treatment will depend on 
the factors present and consists of the removal of sharp edges 
caused by attrition and polishing the newly exposed surface, 
the removal of all calculus, salivary or serumal, and the polishing 
of the underlying surfaces and the filling up of any spaces 
occasioned through loss of teeth by the fitting of a denture. 
It is important to assure the patient that there are no signs of 
malignant disease, but it is not always easy. 

Another and rather different source of irritation sometimes 
occurs, and often at an earlier age ; this is caused by the enlarge- 
ment of the foliate papille at the sides of the posterior portion 
of the tongue, and is usually caused by the absorption of toxins 
from sepsis of dental origin. Treatment as far as the dental 
surgeon is concerned consists in the removal of all possible 
infection of dental origin, and, should the condition not then 
clear up, referring the patient to his medical practitioner for 
the treatment of other possible sources of infection. 


(B) PERNICIOUS ANAIMIA. 


A sore tongue is an early, often the first, symptom in 
pernicious anemia, and in all cases where local irritations and 
syphilis can be excluded this must be regarded as a possibility ; 
such symptoms are stinging or biting sensations, usually along one 
side and radiating towards the lip. The normal coating may 
disappear, leaving a pale, smooth and glossy or raw, tender 
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surface (‘ beefy tongue’); sometimes there is a true geographical 
tongue. These appearances may be noted in almost every 
case and are so constant that they may be considered.as one 
of the most important signs of pernicious anemia. Other 
symptoms follow at a greater or less interval of time ; such cases, 
beyond demanding the attainment of a high degree of oral hygiene 
at the hands of the dental surgeon, should be immediately passed 
over to a medical practitioner for appropriate treatment. (See 
also * Geographical Tongue.’) 


(C) LEUCOPLAKIA. - 


There are several conditions which may give rise to an 
appearance of leucoplakia on the tongue or mucous membrane 


Fic. 967.—Leukoplakia of tongue associated with syphilis. 
(From Journ. Amer. Dent. Assoc.) 


of the mouth. The most important of these is that known as 
Chronic Superficial Glossitis. | 

The signs are most often seen on the papillated portion of 
the tongue and are due to an inflammatory condition of the 
mucous and submucous tissues accompanied by changes in the 
surface epithelium. There is usually a history of long-continued 
irritation such as may be caused by excessive smoking, strong 
spirits, or the habitual use of strong condiments ; there is very 
frequently a history of syphilitic infection of long standing, but 
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the complaint is but seldom influenced by any antisyphilitic 
remedies ; there is usually chronic-dental sepsis (fig. 967). 

The disease does not affect the tongue uniformly but occurs 
in patches. The earliest signs are the enlargement and heaping 
up of the filiform papilla, which present a reddened appearance ; 
later, as the epithelium on them becomes thickened, they present 
a sodden yellowish or dirty white appearance. Later on these 
hypertrophied papillee become rubbed off and a smooth glazed 
and reddened area is exposed, which may later assume a pearly 
bluish-white appearance, slightly depressed below the adjacent 
papillated area of the tongue; all these appearances may be 
present at the same time. Abrasions of the epithelial surface 
occur and, in conjunction with infection and other irritants, 
give rise to fissures which cause considerable pain, and it is 
frequently this symptom which first brings the patient for 
treatment. Under treatment, fissures will often rapidly heal, 
but they frequently recur. When the hypertrophy of papillee 
is extreme the name ichthyosis is applied to the condition. ‘The 
condition is especially important because it is so frequently a 
precancerous condition, over 30 per cent. of these cases ultimately 
resulting in carcinoma lingue. “The treatment of the condition 
falls to the medical practitioner, but the dental surgeon can do 
a good deal. Dental treatment consists in removing all possible 
sources of infection and irritation of dental origin ; the mouths 
of persons suffering from this disease frequently show much oral 
sepsis, occasioned usually by untreated and often advanced 
parodontal disease ; in such cases, owing to the seriousness of the 
condition, treatment should be radical rather than conservative. 

Other conditions which may also give rise to an appearance 
of leucoplakia are :— 

Lichen Planus.—In this condition the patches are mainly 
confined to the mucous membrane lining the cheeks rather than 
the tongue. The lesions are not so thick or white as are those of 
syphilitic leucoplakia, but more usually bluish-white (fig. 968). 
The skin lesion typical of the condition and consisting of irritating 
flat-topped burnished papules may also be present on the flexor 
surface of the wrist or the shins or elsewhere. 

Herpes Recurrens.—In this condition patches may appear on 
the mucous membrane of the cheeks or on the tongue ; similar 
lesions may appear concurrently on the glans penis. 

Lupus Erythematosus.—In this condition the leucoplakial 
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patches occur on the buccal mucous membrane rather than on 
the tongue and have a reddened border, a condition not seen in ~ 
syphilitic leucoplakia ; and there is usually present the scaly 
fixed erythema, leaving thin scars often in the central portion 
of the face in typical butterfly pattern. It is not due to the 
tubercle bacillus. 


Fic. 968.—Lichen planus of buccal mucosa. 
(From Journ. Amer. Dent. Assoc.) 


Thrush.—When this disease occurs in adults, when it is known 
as Monilil, it may give rise to white patches on the tongue. 


(D) GEOGRAPHICAL TONGUE. 


This is a form of superficial glossitis which results in a super- 
ficial epithelial erosion and shows as a smooth moist surface 
having the edge slightly raised and opaque and irregular in out- 
line ; it is one of the forms of glossitis which occurs as an early 
sign of pernicious anemia. 


Other lingual conditions which should be known to the dental | 
surgeon are :— 
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(E) BLACK HAIRY TONGUE. 


This condition is due to the growth of a yeast-like fungus, 
Cryptococcus lingue pilose, which occurs in patches, sometimes 
extensive, on the anterior two-thirds of the dorsum of the 
tongue ; the patches vary in colour from pale brown to black 
and the hair-like filaments are elastic and up to three-fourths 
of an inch in length. On the removal of the mass by scraping, 
the underlying papille may appear normal even when the patch 
has been of long standing, though the filiform papille have been 
found hypertrophied in some cases. The hair-like filaments lie 
in the direction in which they are pushed or stroked, and are 
said by Gleave and Hallam ! to consist of ‘ elongated masses of 
epithelial cells and scales ’ which are composed of ‘ more or less 
keratinised epithelium attached to the summits of the filiform 
papillae ’ and to be ‘ probably a great exaggeration of the thick 
fur often seen in disease.’ They found that the colour was due 
to a diffuse brown coloration of these epithelial cells, and that 
the filaments were covered on all sides with an enormous number 
of the yeast cells ; on laboratory culture of the yeast they found 
no pigment was produced, but others have found laboratory 
cultures to show a brown colour. The fungus seems only to 
flourish in an acid environment. 

Gleave and Hallam found that the use of an alkaline mouth- 
wash (liquor potassx), by making the environment unfavourable 
for the growth of the fungus, rapidly cured their case, but record 
that in other cases ‘ the lesion is said to disappear and recur in 
spite of treatment.’ For such cases Liq. arsenicalis, 1 drachm to 
the ounce used as a paint three times daily has been found satis- 
factory, as also has the application of 50 per cent. trichloracetic 
acid after drying the tongue, one application of this latter usually 
being sufficient. Cases have also been cured by the internal 
administration of potassium chlorate, 5 grains in water thrice 
daily for ten days, and then after a lapse of a fortnight resumed 
for a further ten days. Any oral sepsis present should of course 
be eliminated. The disease is rare in England, but apparently 
rather commoner in France, and has been mistaken for melanotic 
sarcoma. In addition to the signs already mentioned a burning 
sensation may be felt in the tongue or, when it extends far back, 


1 Brit. Med. Journ., April 1931. 
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an irritation accompanied by cough. Apparently the back- 
ward direction of the filaments on to the posterior third of the 
tongue has given rise to the statement that the fungus may also — 
grow behind the circumvallate papille. 


(F) STREPTOCOCCAL INFECTION. 


In their description of streptococcal fever which includes — 
streptococcal bacterizmia and septicemia, Ryle and Smith? 
emphasise the tongue condition as being one of the four clinical — 
manifestations of this disease when due to a hemolytic strain — 
of the organism. The tongue is described as being smooth, ~ 
red, desquamated, and sore ; in addition, there is also a rapidly 
progressive anzemia, diarrhoea, and albuminuria with red blood- 
cells and casts. _ According to A. Bulleid it is associated with — 
‘cracking ’ at the angles of the mouth. | 


(G) ULCERATIONS OF THE TONGUE. 


(1) Simple. (a) Dental—This is the commonest type of 
ulcer of the tongue. The predisposing cause is the sharp edge ~ 
of a tooth, or the rough edge of a denture. In some cases the 
ulceration is quite superficial, but, nevertheless, is very painful 
when speaking or eating. The surface is usually surrounded by — 
a zone of inflammation. In other cases the ulcer extends deeper, 
the edges being irregular and abrupt, the surrounding mucous 
membrane inflamed, and the floor of the ulcer bathed with pus. 
The lymphatic glands may become enlarged from sepsis. When 
dental ulcers have existed for some considerable time the edges 
and base may become indurated, and, in appearance, the con- 
dition may mimic carcinoma. Not infrequently a carcinoma 
may develop at the site of a simple ulcer. If there is any doubt 
about the character of the ulcer its edge should be submitted ~ 
to microscopy. | 

Treatment consists in removing the cause. Rapid improve- 
ment and healing generally follow, but if this does not occur 
a V-shaped portion of the tongue containing the ulcer should be 
excised. | : 

(8) Injuries from other Causés than the Teeth—Ulcers may 
arise from burns, bites, stings, etc. The history of the case — 
gives the clue to diagnosis. a 


1 Guy’s Hospital Reports, 1931. 
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Treatment.—An antiseptic mouth-wash is usually all that is 
needed. | | 
(y) Dyspeptic ulceration is most frequently met with near 
the tip of the tongue on the dorsal aspect. The ulcers are 
generally multiple and superficial, the portion of tongue around 
them being nearly always slightly inflamed, while symptoms of 
dyspepsia are present. 

Treatment consists in attending to the dyspepsia, employing 
chlorate of potash or other mild antiseptic mouth-washes. Silver 
nitrate should never be applied to the tongue. 

(2) Infective. (a) Syphilis—(i) A primary chancre is usually 
situated on the tip or the edge near the tip. It is characterised 
by the rapid formation of a hard nodule with superficial ulcera- 
tion. The submaxillary glands are enlarged, and secondary 
symptoms of syphilis soon appear. 

(ii) Secondary.—In the second stage of syphilis mucous 
tubercles may appear on the tongue. These tubercles consist 
of patches of enlarged and infiltrated papille, the superficial 
epithelium becomes soddened and gives rise to a characteristic 
yellow-white appearance. The surface of the mucous tubercles 
is liable to be injured, and ulceration of a septic type appears. 
The ulcer is therefore septic in character grafted on a syphilitic 
lesion. 

(iii) Tertiary—(a) Deep intramuscular gumma forming a 
nodule in the substance of the dorsum of the tongue. The 
swelling, which is painless, breaks down and forms a deep ex- 
cavated ulcer. (i) The edges are sharply cut ; (ii) the induration 
of the surrounding tissue rapidly disappears under treatment ; 
(iii) the floor may present a wet washleather-like appearance in 
the early stages before the slough has disappeared ; (iv) the 
situation of the ulceration is usually the dorsum of the tongue 
immediately to one side of the median line ; (v) the submaxillary 
lymphatic glands are not as a rule enlarged ; (vi) profuse salivation 
is not present ; (vii) there may be pain, but not so severe as in 
epithelioma. ? 

(b) Multiple superficial gummata.—These break down and 
form superficial ulcers. 

(c) Fissures and ulcerations in connection with chronic super- 
ficial glossitis. 

(8) Tubercle-—Tuberculous ulceration of the tongue is gener- 
ally secondary to tuberculosis of the lungs or larynx and is due 
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to a direct infection from the sputum.: The common situation 
is the under-surface of the tip of the tongue. The ulcers are 
superficial, often multiple and very painful. A zone of inflamma- 
tion is present around the ulcer, and, occasionally, caseation 
of the floor can be seen. The coincidence of the ulcers with well- 
marked symptoms of tuberculosis of the lungs or larynx is 
sufficient to prevent the condition being mistaken for either 
syphilis or carcinoma. Occasionally, the clinical symptoms of 
the primary disease are not very obvious. 

(y) Actinomycosis.—Ulceration from this cause is rare. A 
hard, brawny swelling of the tongue forms and breaks down, 
giving vent to a gelatinous-like discharge containing the charac- 
teristic granules. More usually there is a hard, woody swelling 
of the tongue accompanied later by multiple sinuses from which 
matter containing yellowish granules discharges, which are found 
microscopically to contain the Leptothrix actinomycosis. 

(8) Malignant. (a) Carcinoma.—This most serious disease of 
the tongue may start :— 

(i) In chronic ulcers or fissures, dental in origin, and very 
commonly situated at the borders of the tongue in the molar 
and premolar region. 

(ii) As a warty outgrowth, with infiltration of the base and 
surrounding tissues. 

(iii) As a nodule. 

(iv) In association with chronic glossitis originating in an 
ulcer, fissure, or ichthyosis, or appearing as a diffuse infiltration. 

The characteristics of a carcinomatous ulcer are as follows : 
(i) Raised, sinuous, hard and everted edges ; (ii) the surrounding 
mucous membrane is indurated ; (iii) the floor irregular, in part — 
excavated, and in part shoves warty prominences and covered 
with a foul discharge ; (iv) the base indurated, and in the latter 
stage, the tongue fixed; (v) a darting pain; (vi) profuse sali- 
vation ; (vii) enlargement of the neighbouring lymphatic glands 
(not in the very early stages); (viii) interference with speech 
and mastication. The disease is more prevalent in men than 
in women, and occurs generally in those past the age of 
forty. 

In the early stages there may be no pain. When carcinoma 
occurs in the anterior two-thirds of the tongue there is frequently 
an accompanying history of syphilis, especially in those cases 
commencing as chronic superficial glossitis, but in cases which 
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occur in the posterior third syphilitic infection is not often an 
accompanying factor. 

Ministry of Health statistics show that the incidence of this 
disease varies considerably in different occupations, being greatest 
in potmen and smallest in nonconformist ministers. 

Treatment.—The dental surgeon is concerned in (1) referring 
the patient to the general surgeon for radium, diathermy, or 
such other operative treatment as may be deemed necessary, 
- and (2) preparing the mouth for such treatment by removing 
all possible sources of irritation of dental origin whether 
mechanical or toxic. 

As the mouths of patients suffering from this COA DLNEE are 
_ usually in a highly insanitary state, treatment should be radical 
rather than conservative, and must be rapid, as the progress 
of the untreated disease is rapid and the prognosis is very bad 
in cases where treatment is not commenced till the disease is 
advanced. 

Early recognition of ie disease is of the utmost importance. 
The presence of a wart on the side, tip, or, indeed, any part of 
the tongue in a person over thirty-five years of age should always 
be regarded with suspicion, and the patient at once advised to 
seek skilled assistance. All ulcers of some standing should be 
submitted to a careful examination. The particular points to 
which attention should be directed are: (i) the history of the 
ulcer ; (ii) the character of the edges ; (iii) the condition of the 
aS mucous membrane. 

Ulceration in patients over forty is always serious, and in 
_ doubtful cases it is better to have the suspicious portion excised. 

(8) Rodent ulceration is extremely rare, and scarcely needs 
description here, and the same may be said of (y) sarcoma. 


CHAPTER XXXVI 


- Local Anzesthesia in Dental Surgery. 


By tHe Late F. Sr. J. STEADMAN, L.R.C.P., M.R.C.S., 
L.D.S., D.P.H. 


CERTAIN drugs when injected have the power of producing 


a temporary paralysis of nerve fibres, which blocks the passage — | 
of impulses to the brain. The drug employed may be injected — 


at the site of operation (submucous anesthesia) or in the neigh- 
bourhood of the nerve trunks at some distance from the field 
of operation (regional or block anesthesia). 

To obtain satisfactory results a good syringe is essential. 
It should consist of a stout metal or glass barrel of convenient 
size (holding at least two cubic centimetres) and a washerless 
vulcanite plunger with a stop, which prevents its being with- 
drawn altogether from the barrel with an unpleasant jerk. The 
syringe should be capable of being taken to pieces and boiled 
if required, although it will deteriorate and will not work 
smoothly if boiled too frequently. ‘The syringe is best kept in 
a large glass jar, which should be of sufficient size to immerse it 
completely. ; 

If novocain is the drug employed, the following fluid advo- 
cated by A. E. Smith + (but in which the strength of the Phenol 
has been doubled) will be found to keep the syringe in excellent 
condition, sterile and ready for immediate use :— 


Parts. 


Phenol ... wa aa ma {82 ah age 40 
Sodium biborate “ys ase ae “ae ae 5 
Glycerin cae Ae rut 5 Rd wey 200 
Distilled water q.s. ad. Mise. ... A +r nie GOD 


It is good practice to wash out this fluid by passing a small 


quantity of cold boiled water through the syringe just before 
drawing up the injecting solution. 


The plunger may be lubricated with a very small quantity 7 


+ * Block Anesthesia and Allied Subjects,’ A. E. Smith. 


lis se i a 
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of carbolised vaseline ; but not too much should be used or 
the needle will become blocked. As short nozzles as possible 
should be used, for if the needle breaks it will do so probably 
at the weakest point, 7.e. just where it emerges from the hub. 
So that if the operator makes it a rule never to insert the needle 
into the tissues up to the hub, when a break occurs a short piece 
will always be left protruding, allowing the broken fragment 
to be rapidly and easily removed. 

The manufacture of irido-platinum needles at present leaves 
much to be desired, as they are expensive and break readily at 
the point of junction with the hub. Steel needles are cheaper 
and can be discarded after being used a few times. 

There are two lengths of rustless steel needles, viz. forty-two 
and twenty-one millimetres. The long needles are required for 
the regional and the short for the submucous injections. 

An angle attachment to the syringe is necessary for the 
maxillary molar injections. 

Novocain.—The drug now most commonly employed is novo- 
cain (para-amino-benzoyl-diethyl-aminethanol hydrochloride). 
Cocaine of recent years has been almost entirely discarded, as 
it is a protoplasmic poison, is uncertain in its action, and is 
decomposed by boiling—a very great disadvantage. Novocain 
is a white crystalline powder capable of being heated to 120° C. 
without decomposition. It may be synthetically prepared, so 
that its action is reliable and uniform. It is soluble in water 
(one part) and in alcohol (thirty parts). It keeps for several 
months without decomposition. It is seven times less toxic 
than cocaine. _Its toxicity is so relatively light that 24 c.c., or 
twelve syringes full of a 2 per cent. solution, may be employed, 
a quantity that is very seldom, if ever, necessary for dental 
purposes. It is incompatible with lysol and alkaline carbonates. 
It possesses a great advantage in that it is not a habit-forming 
drug. When injected in an isotonic solution it does not 
produce irritation of the tissues, but the patient may notice 
a slight burning sensation for a few minutes after the injection, 
which is due to dilatation of the capillaries. It is a powerful 
local anesthetic, producing an anesthesia which is little inferior 
to that produced by cocaine, although its action is slower. 

Suprarenin (Adrenalin), the active principle of the suprarenal 
gland, can now also be prepared synthetically. It can be steri- 
lised by boiling, but is liable to decompose if the boiling is 
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prolonged. The solution sometimes turns a pale pink as it is 
being boiled, due to a slight oxidation of the drug taking place ; 
the solution may, nevertheless, be safely used, provided the dis- 
coloration does not pass from a pale pink through red to brown. — 
Suprarenin will keep for many months either alone or in tablet 
form with novocain, but not if calcium chloride is added. It is 
decomposed by alkalies. It is a powerful vaso-constricting 
agent, and for this reason prevents the rapid absorption of the 
local anzesthetic, so that not only is the duration of the anzesthesia 
much prolonged, but a larger quantity of the anzsthetising drug 
may be employed without danger of toxic effects. Suprarenin 
is, however, itself highly toxic, and is the cause of the palpitation 
and slight distress which some patients experience a few hours | 
after the injection. It is probably also responsible for the alarm- 
ing symptoms of collapse which have been recorded in certain — 
cases and wrongfully attributed to the toxic effects of novocain. 
It is contra-indicated in organic heart disease. | 

Compressed tablets of novocain either alone or in combination 
with suprarenin are manufactured by the Saccharin Corporation 
Co., Ltd. The ‘F’ tablets consist of 0°05 grm. (2 gr. approxi- 
mately) of pure novocain and ‘E”’ tablets of 0°02 grm. (4 gr. 
approximately) of novocain and 0°00005 grm. (x00 gr. approxi- 
mately) of suprarenin. It is most important to distinguish 
between these two tablets, for whereas it is permissible to use 
seven or eight, or even more of the ‘ F,’ not more than two ‘ E’ 
tablets should be used, otherwise there is a slight danger of toxic 
symptoms due to an overdose of suprarenin supervening, mani- 
fested by profuse perspiration, dilatation of the pupils, pallor, 
laboured respiration and palpitation of the heart, followed by 
collapse. 
_ It is important to inject these drugs in a solution, isotonic 
with blood, é.e. a solution containing salts of the same character 
and as nearly as possible in the same proportion of those in 
the blood. For the tissue cells are surrounded by a membrane 
through which water, but not salts, may penetrate by osmosis. 
If a hypertonic solution (a solution too rich in salts) is injected, 
the tissue cells become contracted and crenated ; and if a hypo- — 
tonic solution (poor in salts) is injected, the cells swell up and 
may actually rupture; both these conditions are a probable 
cause of after-pain. | 

To obtain the best results, it is advisable to prepare a fresh 
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quantity of distilled water daily. Two ounces per diem will 
usually be sufficient for most operators. To this amount a 
‘ Ringer’ tablet composed as follows is added, making approxi- 
mately an isotonic solution 1: 


Calcium chloride ... 4% Side an ee --» O-Ol1 grm. 
Potassium chloride a GAs “ae cy. joe OL Thee 
Sodium chloride ... 1 Ep ad zs a} ... 0-51 


a9 


Two c.c. of this solution are boiled for a couple of minutes 
and one ‘F'’ and one ‘ E’ tablet added, and the whole boiled 
again for another minute. The solution is allowed to cool 
slightly and is then ready for injection. 

This daily distillation may be a little troublesome, but it is 
most important to be able to rely absolutely upon the ‘purity of 
the injecting solution. Moreover, it is probable that the use of 
stale distilled water is one of the causes of after-pain. 

In recent years various chemists have placed on the market 
certain proprietary solutions which are satisfactory and may be 
safely used. It is, however, important to use only solutions of 
which the manufacturers are prepared to give the full formula. 
It is most unwise to inject a solution the exact content of which 
is unknown to the operator. 

Many of these solutions have the disadvantage that they are 
not very stable, in so far as they become more acid as they are 
kept, and a too acid solution is liable to give rise to after-pain. 

The Pharmaceutical Manufacturing Co., Ltd., have now 
overcome this difficulty by putting up their solution of N ovutox 
in two bottles, that is to say with the alkalising fluid separate. 
The formula is as follows :— 

Novutox—D.S. 3. 


Potassium chloride ... is cr si 2-4 grms 
Calcium chloride... ae ee oe Be Ohi <a 
Sodium chloride yng an a ae: DAP O> 3d: 
Acid Benzoic ae as ahi 202 Odi, 
Procaine hydrochloride si ost ee O00 O55, , 
Capryl- Bee Ueioteniise Gi £3 ae Ais Onin gs 
Adrenalin ... ; at sad 0-4 = ,, 
Sodium thiosulphate | are bie se 14-4 ,, 
Thymol é oS 2h 2 | eee 
Alcohol 95 per cent. si, ‘ie = 50 e.c. 
Glycerine a ie ais ous oF 50 c.e. 
Distilled water to... s 10 litres 


This solution when a ae rill an aint quantity of the 
alkalising solution as follows :— 


1 These tablets are made by Messrs. Wright, Layman and Umney, Ltd., 
and may be obtained through any chemist. - 


oT 
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Novutox Alkalising Solution. 


Sodium salt para-chlor-meta-cresol lO sp eimis: 
Sodium carbonate ... ae oe eet bis * err 
Sodium bicarbonate ae i Me 5645703 
Sodium metabisulphite aA a idaho Bias aes 
Distilled water to... wh ah .. 10 litres 


gives a 3 per cent. solution of the pH value of 7:4. 
They also prepare a solution of cocaine in the following | 


formula :— 


Isooctylhydrocupreinotoxin hydrochloride _... 0-002 
Benzoic acid we es os a ane Oe eUe 
Adrenalin ... esi es 344 ita ao 0-00125 
Tkymol.- s. we a. whe $.) wr 0-040 
Cocaine hydrochloride ... Vee eA ee ine 0-950 
In Ringer’s solution to ... 5b BES yh ... 100-000 


These solutions contain sufficient antiseptics to keep them . 
sterile. They contain a small percentage of adrenalin. Ex- 
perience has shown that in many of these proprietary solutions 
the percentage of adrenalin has been too high up to the present. 


y 3 rT 
Fria. 969.—Deep view of the maxillary nerve and the spheno-palatine ganglion. 
1, Maxillary nerve ; 2, posterior superior dental ; 3, middle superior dental ; 

4, anterior superior dental ; 5, superior dental plexus; 6, spheno-palatine 
ganglion; 7, Vidian nerve; 8, great superficial petrosal; 9, great deep 
petrosal; 10, a part of the sixth nerve, receiving twigs from the carotid 
plexus of the sympathetic; 11, superior cervical sympathetic ganglion ; 
12, its ascending branch; 13, facial nerve; 14, glossopharyngeal nerve ; 
15, its tympanic branch; 16, carotico-tympanic twig joining the sympa- 
thetic ; 17, filament to the fenestra cochlez ; 18, filament to the Eustachian 
tube ; 19, filament to the fenestra vestibuli; 20, small superficial petrosal. 
(From Sappy, after Hirschfeld and Leveille. Quain’s ‘ Anatomy.’) 


_ In the latter solution, containing the cocaine, the drug is in 
a weak solution, and the addition of the adrenalin limiting absorp- 
tion into the tissues, renders this a safe solution to inject. 


The mucous membrane through which the needle is to pass 
should be dried and painted with tincture of iodine. Great care 
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should be taken that the area so treated should not be again. 
contaminated by the movement of the patient’s tongue before 
the injection is made, and also that during the injection no part 
of the patient’s lips or tongue should be allowed to touch the 
needle point. If such an accident occurs, the needle must be 
withdrawn immediately and re-sterilised before proceeding with 
the injection. 


Fic. 970.—Nerves of the nose and Meckel’s ganglion. 1, Network of the 
external branches of the olfactory nerve ; the area of distribution is not so 
large as represented here, and its fibres do not join to form a network ; 2, naso- 
ciliary nerve, giving its external branch to the outer wall of the nose; the 
septal branch is cut short; 3, spheno-palatine ganglion; 4, ramification 
of the large palatine nerve; 5, small, and 6, external palatine nerve ; 
7, inferior nasal branch; 8, superior nasal branch; 9, naso-palatine nerve 
cut short ; 10, Vidian nerve; 11, great superficial petrosal nerve ; 12, great 
deep petrosal nerve; 13, the sympathetic nerves ascending on the internal 
carotid artery. (From Quain’s ‘ Anatomy.’). 


While a good knowledge of the fifth cranial nerve is necessary © 
if the best results are to be obtained, a detailed anatomical de- 
scription would be out of place in a work of this kind. However, 
a few essential points may be mentioned. The maxillary teeth 
are supplied by the second division of the fifth cranial nerve, 
which leaves the skull through the foramen rotundum, crosses 
the spheno-maxillary fossa to enter the infra-orbital canal, 
along which it passes to emerge upon the face through the infra- 
orbital foramen, where it terminates in three sets of branches: 
the palpebral, the nasal, and the labial (fig. 969). In the spheno- 
maxillary fossa the nerve gives off the superior dental branch, 
which descends upon the zygomatic surface of the maxilla, until, 
about half-way down, it pierces the outer surface of the bone 
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to supply the third, second, and frequently the posterior buccal 
root of the first molar teeth. In the infra-orbital canal the 
middle superior dental branch passes along a canal in the outer 
wall of the maxillary sinus to supply the first molar and the 
premolar teeth. 

The canine and incisor teeth are supplied cs the anterior 
superior dental branch, which leaves the main trunk about — 
five millimetres before it emerges upon the face. These three 
nerves anastomose freely with one another, forming a plexus, 
and, with the corresponding plexus of the opposite side, form 
an outer nerve loop, which supplies the outer alveolar plate and 
overlying gum in addition to the teeth. 

The hard and soft palate, the inner alveolar plate and the ~ 
overlying gum are supplied by an inner nerve loop formed by 
the anterior palatine and naso-palatine branches of Meckel’s 
ganglion (fig. 970). 

The mandibular teeth are supplied by the inferior dental 
nerves, which, by anastomosing with each other, form an outer 
loop to supply the outer alveolar plate and overlying gum. 
The lingual nerves forming an inner loop likewise supply the 
inner alveolar plate and gum (fig. 971). Another branch of 
the fifth also requires notice—namely, the long buccal nerve 
which supplies the inner side of the cheek and gum on the outer 
side of the mandibular molar teeth (fig. 971). For extraction of 
teeth, the deep scaling of sub-gingival tartar, or the removal 
of cysts, it is necessary to block both loops: whereas for con- 
servative work such as the excavation of sensitive cavities, the 
extirpation of pulp, or apicectomy, the outer nerve loop only — 
need be blocked. 7 

If the outer and inner pony surfaces of the maxilla be 
examined, it will be seen that numerous canaliculi perforate the 
compact layers just above the apices of the roots of the teeth. 
In the mandible it will be seen that, except for a few canaliculi 
below the level of the roots of the canine and incisor teeth on the 
outside, and in the neighbourhood of the genial tubercles on the 
inside, these canaliculi are few in number. ‘This is an important 
practical point, as these canaliculi greatly assist the infiltration 
of the anesthetising fluid. 

Technique.—In extensive operations in the maxilla, such as 
the extraction of several or all of the teeth, or the removal of 
tumours or cysts, where both the outer and inner nerve loops 


LOCAL ANH/STHESIA IN DENTAL SURGERY 1013 


are involved, the simplest method is to block the second division 
of the fifth cranial nerve as it crosses the spheno-maxillary 
fossa. Such an injection will catch not only all three of the 
nerves supplying the teeth and the adjacent parts, viz. the 


Fic. 971.—View of the branches of the mandibular nerve from the outer side. 
The zygoma and part of the ramus of the lower jaw have been removed ; 
the dental canal has been opened up; the lower part of the temporal 
muscle has been taken away, and the masseter muscle turned down. 
1, Masseteric nerve; 2, posterior deep temporal nerve; 3, buccal nerve ; 
4, branch of the facial; 5, anterior deep temporal nerve; 6, filaments 
given by the buccal to the external pterygoid muscle; 7, middle deep 
temporal nerve; 8, auriculo-temporal nerve; 9, its temporal branches ; 
10, its branches to the meatus and auricle; 11, its union with the facial ; 
12, lingual nerve; 13, mylohyoid nerve; 14, inferior dental nerve ; 
15, its twigs to the teeth; 16, mental branch; 17, branch of the facial 
uniting with the mental. (From Quain’s ‘ Anatomy.’) 


posterior, middle, and anterior superior dental nerves, but also 
Meckel’s ganglion, from which is formed the inner nerve loop. 
If all the upper teeth are to be removed, this injection must be 
done on both sides, but if the teeth from one half of the jaw 
only, then one injection in the spheno-maxillary fossa will suffice, 


’ 
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provided that the overlapping branches from the anterior superior 


dental and the naso- Ae ae nerves of the opposite side be — 


aneesthetised. ' 

The distance between the reflection of the mucous membrane 
from the maxillary tuberosity and the nerve trunk itself is from 
twenty-seven to thirty-three millimetres (Smith) ; therefore, in 
accordance with the rule already laid down that the needle 


Fic. 972.—Blocking the maxillary division in the spheno-maxillary fossa. 


(From Steadman’s ‘ Local Anesthesia in Dental Surgery.’. Henry Kimpton.) _ 


should never be inserted up to its junction with the nozzle, a 
long needle is required. One may use either a right angle irido- 
platinum forty-millimetre needle, or a long rustless steel needle 
joined to the syringe by the angle attachment. The point of 
insertion of the needle is behind the tuberosity of the maxilla 
at the highest point of the reflection of the mucous membrane 
of the cheek from the bone, that is to say, above and to the 


buccal aspects of the roots of the third molar. The point of 


insertion should be well away from the gum margin, and the 
needle should be advanced in an upward, inward, and slightly 
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backward, direction for a distance of about thirty millimetres. 
If the direction is correct the needle will slip in easily and pain- 
lessly (fig. 972). If, however, the direction is too far back- 
wards, the point of the needle will strike against the greater 
wing of the sphenoid and its further passage will be prevented. 
Should this happen, it is necessary to withdraw the needle and 
change its direction. On the other hand, should the needle 
point be directed too far forward, it will be caught up in the 
periosteum overlying the maxillary tuberosity. Two cubic centi- 
metres of a 2 per cent. solution of novocain should be slowly 
injected. Occasionally, at the moment of the commencement 
of the injection, there is a transitory blanching of the area of 
the skin of the face which is supplied by the second division, 
owing to the contraction of the corresponding arteries. A - 
profound anesthesia extending over the cheek as high up as the 
lower eyelid, as far forward as the inner side of the nose, down- 
wards to the upper lip, and backwards along the cheek in a line 
with the mouth, will develop in from about twenty-five to thirty- 
five minutes. If this injection is made on one side only, the 
three molars and two premolar teeth may be safely removed. 
If it is intended to remove the canine and incisor teeth also, it 
will be necessary to block the overlapping branches of the 
anterior superior dental nerve of the opposite side by a sub- 
‘mucous infiltration over the apex of the canine, and an injection 
in the palate behind the second incisor at about the level of its 
apex. Occasionally the patient experiences a slight twitching 
sensation in the eye, followed by-diplopia, which usually passes 
off in about twenty minutes. Should this happen, care should 
be taken to explain to the patient that there is no cause for alarm. 

For operations upon the second and third maxillary molar 
teeth it is only necessary to block the posterior superior dental 
nerve, which can easily be reached as it enters the canal about 
half-way up the posterior surface of the zygoma. For this 
injection a short needle and the angle attachment previously 
mentioned should be used. The point of insertion of the needle 
is behind the root of the zygoma at about the level of the apex 
of the posterior buccal root of the second molar. The needle 
is advanced in an upward, backward, and inward direction 
through some of the fibres of the buccinator and external ptery- 
goid muscles, care being taken to keep fairly close to the bone, 
but not close enough to pass under the periosteum. This 
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injection is painless and simple. If a straight attachment to 
the syringe is used there is a risk of pushing the needle back- 
wards into, and even through, the fibres of the external ptery- 
goid muscle, behind which is the pterygoid plexus of veins, and 
not only missing the nerve altogether but causing a hematoma. 

Anesthesia develops in from three to five minutes, when 
cavities in these two teeth may be prepared, or their pulps ex- 
tirpated. If extraction is required, the anterior-palatine nerve | 
must be anesthetised by a palatal injection, the needle being | 
inserted exactly half-way between the mid-line and the margin 
of the gum a little behind the root of the third molar. 

For operations upon the maxillary first molar the same 
injections are required. In addition to these injections, how- 
ever, a sub-mucous, sub-periosteal injection should be made 
over the apex of the anterior buccal root to anzsthetise the middle 
superior dental nerve which supplies it. 

For operations upon the premolars, the sub-mucous and sub- 
periosteal injection above the level of their apices will generally 
suffice for conservative work, with an additional palatal injec- 
tion : also above the apices of the roots for extraction. 

For operations upon the canine and incisors, either an infra- 
orbital regional or a sub-mucous, sub-periosteal injection above 
their apices may be employed. For the infra-orbital injection 
a long straight needle with a short nozzle is used. The infra- 
orbital foramen is first palpated. It will be felt a finger’s- 
breadth below the junction of the inner and outer two-thirds — 
of the infra-orbital margin. With the pulp of the forefinger — 
over this spot the lip is held outwards between this finger and 
thumb, and the needle is inserted into the mucous membrane, 
in the inner side of the cheek opposite the second premolar, 
two or three millimetres from the point of reflection of the 
mucous membrane from the bone. It is now advanced along 
the direction of this root directly to the infra-orbital foramen. 
The fluid is then deposited under the pulp of the forefinger and 
massaged in an upward and backward direction towards the 
infra-orbital canal (fig. 973). Anesthesia will develop in about 
ten minutes. In this injection care must be taken not to insert 
the needle point too close to the point of attachment of the 
mucous membrane to the bone, otherwise it will be caught up 
under the periosteum in the canine fossa, when it would be found 
that further advancement is impossible. A full ten minutes 
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must be allowed to elapse before operation, even though the 
patient states that a numbness is felt in the cheek. This numb- 


. Fia. 973.—The infra-orbital injection. 
(From Steadman’s ‘ Local Anesthesia in Dental Surgery.” Henry Kimpton.) 


ness is due to the anzsthetisation of the terminal branches of 
the infra-orbital nerve, which, being nearer the surface, becomes 
affected before the anterior superior nerve is reached. For 
extraction of these teeth the overlapping branches from the 


. 
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opposite side must be anesthetised by a sub-mucous, sub- — 
periosteal injection above the level of the apices of the teeth; — 
an injection must also be given in the palate behind the first — 
incisor teeth, just to one side or other of the mid-line and about 


half-way between the gum margin and the level of their apices. 
This injection is painful, but the pain may be overcome by a 
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Fic. 974.—Palpating the external oblique line. Second movement. 
(From Steadman’s ‘ Local Anesthesia in Dental Surgery.’ Henry Kimpton.) 


superficial injection of the gum with half a cubic centimetre of 
fluid, using a very fine needle a minute or two before making the 
deeper injection. 
For operations upon the mandibular molar teeth it is necessary 
to give an inferior dental regional injection. For, owing to the 
density of both the outer and inner alveolar plates, it is impossible 
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to be sure of obtaining satisfactory results by a sub-mucous 


infiltration. Sha 
There are two methods available for an injection of the 


inferior dental nerve, the indirect and direct. 
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Fie. 975.—Inferior Dental Injection, indirect method : First and second position _ 


of needle. (From Steadman’s ‘ Local Anesthesia in Dental Surgery.’ Henry 


Kimpton.) 

Indirect Method.—To give an injection for the right side the 
operator should stand in front of the patient and place the pulp 
of the forefinger of his left hand along the external oblique line, 
and then rotate it inward through a quarter of a circle (fig. 974), 
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taking care to keep the finger parallel with the occlusal plan of 
the teeth. The finger-tip will now be in the retro-molar fossa, 
with the nail in contact with the mucous membrane over the 


Fic. 976.—Inferior Dental Injection, direct method. Needle passes through the 
internal pterygoid muscle. (Drawn from a radiogram by Mr. C. H. Howkins. 
From Steadman’s ‘ Local Anesthesia in Dental Surgery.’ Henry Kimpton.) 


internal oblique line. The long straight needle is now inserted 
into the mucous membrane close to the middle of the operator’s 
nail, with the barrel of the syringe lying in the left corner of the 
mouth, and is cautiously advanced until the bone is felt at this 
point. The needle is now slightly withdrawn and the barrel 
swung over to the opposite angle of the mouth—that is, the right 
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—and pushed in a backward direction for about seven or eight 
millimetres (fig. 975). The barrel is now swung over to the left 
angle of the mouth, and the needle cautiously advanced until 
the bone is again felt. The needle point will now be in close 
proximity to the inferior dental nerve trunk, and the fluid is 
injected. or the injection on the left side the left forefinger is 
hooked round the angle of the mouth and placed on the external 
oblique line. It is then advanced slightly forward until the 
internal oblique line is felt and the injection is carried out as 
before. 

Direct Method.—The forefinger of the left hand is used as a 
guide as previously described. ‘The needle is inserted into the 
mucous membrane about half an inch in front of the finger, with 
the barrel of the syringe lying over the premolar teeth of the 
opposite side. The needle is advanced through the internal 
pterygoid muscle to the bone. This method is rather more 
difficult to acquire, but its results are certain (fig. 976). 

The patient will experience a slight tingling, followed. by a 
numbing sensation at the corner of the mouth about fifteen 
minutes after the injection. The operation may be safely carried 
out about five minutes later. 

For the extraction of the mandibular second and third molars 
it is necessary to give an additional injection of half a cubic 
centimetre for the long buccal nerve. For this operation the 
needle is inserted midway between the cheek and the gum 
opposite the second molar. The anesthesia extends from the 
third molar to the central incisor of the injected side. If it is 
required to remove the incisor teeth the overlapping branches of 
the lingual nerve of the opposite side must be injected by a sub- 
mucous sub-periosteal injection on the lingual side in the manner 
described below. 

For operations on the mandibular premolar teeth an injection 
at the sub-mental foramen will suffice. First palpate for the 
foramen, which is usually to be found below and between the 
apices of these two teeth. Sometimes, however, it may be found 
immediately below the apex of the first premolar, or below the 
apex of the second, and, sometimes, just behind this apex. If 
difficulty is experienced in finding the foramen it can generally. 
be located by making firm pressure low down in the sulcus. The 
patient feels a slight pain when the pressure is applied at the 
point where the mental nerve curls round the sharp anterior 
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border of the foramen. It is important to push the needle point 
into this foramen. The syringe is held, pen-fashion, parallel to — 
the line of the roots of the teeth and inserted into the mucous — 
membrane two or three millimetres buccally from the junction — 


of the membrane to the bone, and advanced straight downward 


into the foramen. After injection the fluid should be massaged — 


well into the foramen. If these teeth have to be removed, an 
injection in the terminal branches of the lingual nerve should be 


made sub-periosteally below the level of their apices on the lingual 
side. The double sub-mental injection will anzesthetise the lower 
incisors and canines, in addition to the first premolars. To 

anzsthetise the lower incisors and canines an injection may be 
_ made in the incisive fossa. The needle should be inserted into 
the inner side of the lip two or three millimetres from the point 


of reflection of the mucosa from the bone. Anssthesia develops” 


in from three to five minutes. 


SEQUELAL. 


After-pain.—In a certain number of cases after-pain may occur, 
varying from a slight amount, lasting for an hour or so, to a 
severe pain which may last three or four days, or even longer. 
It is extremely difficult to know how much of this pain may be 
fairly ascribed to the local anesthetic. After-pain of very much 
the same character is not infrequently met with after general 
anzesthesia and in cases when no local anesthetic has been given. 
After-pain is generally due to sepsis. Careful inquiry into cases 
of pain following upon extraction of teeth seems to show, however, 
that it is very little, if any, more frequent after local than after 
general anesthesia. The chief causes of after-pain are faulty 
technique, such as, for instance, injections into the muscle or 
ligaments, scratching the periosteum over the bone, the non-use 
of an isotonic solution, or the use of a solution too hot or too cold. 
The administration of too large a dose of suprarenin may lead to 
excessive contraction of the vessels, and the socket fails to fill 
with blood. In these cases there is often considerable after-pain, 
due, probably, to exposure of the nerve endings. 

In a certain number of cases, even when every precaution has 
been taken, aftér-pain occurs which cannot be traced to any cause. 

T'reatment.—Massaging the area of operation, together with 
syringing the socket, often relieves the pain rapidly. A pledget 
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of cotton-wool soaked in dentalone or tincture of guaiacum 
inserted into the aching socket may bring relief. Failing these, 
hot dry flannels round the head, the application of the high 
- frequency current, or radiant heat, internal administration of 
drugs such as aspirin, or a hypodermic injection of morphia in 
extreme cases may be prescribed. 

Toxic Symptoms.—Occasionally toxic symptoms may follow 
a local injection, which vary from a slight palpitation of the heart 
coming on two or three hours after the injection, and which is 
probably due to the suprarenin, to more pronounced symptoms, 
which may arise soon after the injection. The prominent features 
are profuse perspiration, dilation of pupils, pallor, throbbing of 
blood-vessels in the head, laboured and irregular respiration, 
rapid weak pulse, occasional vomiting, and, sometimes, collapse. 

Treatment.—Place the patient in a recumbent position, with 
the head low, loosen all tight clothing, and direct the patient to 
take deep breaths ; if necessary, perform artificial respiration. 
Half to one feaenoorital of sal-volatile in water may be given 
internally, followed by a cup of hot coffee. In severe cases a 
cardiac Bie ae such as a hypodermic solution of eae 
sulphate (,';th of a grain) or, if there is respiratory failure, =}oth 
of a grain ae atropin sulphate, may be given. 

Contra-indications.—Local anesthetics must not be given 
indiscriminately. They should be avoided in patients who are 
in a low state of health, such, for example, as those just recovering 
from an attack of influenza, arfd in patients with arteriosclerosis 
and organic heart disease ; as a general rule, general anesthesia 
is safer than local anesthesia. 


CHAPTER XXXVII 


Radium and the Dental Surgeon. 
By 8. G. Aten, M.R.C.S., L.R.C.P., L.D.S. 


THE science of Radium Therapy is a highly specialised subject, 
which has developed enormously during the past few years. It 
has been found that very encouraging results may be obtained 
in some parts of the body by the use of radium in the treatment 
of malignant disease. One of these situations is the mouth, and 
the dental surgeon is frequently called upon to assist the radium 
therapist. The success of his co-operation will depend largely 
upon his technical dental skill and ingenuity ; but some know- 
ledge of the properties of the agent used and of the principles of 
its application is essential. The following is a very brief account 
of some of the more important facts. 


(A) RADIUM AND ITS RAYS. 


Radium.—This is an element avhich differs from most others 
in that its atoms are in a state of continual disintegration. 
During this process a definite chain of new elements is produced, 
each one breaking down into the next of the series, with the 
liberation of energy in the form of rays. One of the first of the 
disintegration series is a gas, radon, which may be collected and 
used instead of the parent radium. It is to some of these rays 
that radium owes its success as a therapeutic agent. There are 
three distinct types, known respectively as a, B and y. 

a=-Rays.—These rays are positively-charged atoms of helium, 
which have practically no penetrating power, being absorbed — 
even by a sheet of paper. As radium is always used in some form ~ 
of container which stops their progress, they do not appear in 
the field of treatment, and may be disregarded. 

B-Rays.—These are negative electrons with greater penetra- 
ting power than a-rays. At least 5 mm. of platinum, or its 
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~ equivalent, is needed to absorb them completely. In their 
passage through tissue, whether normal or neoplastic, they exert 
a caustic effect, and, because of the necrosis produced, are only 
used on special occasions. More often they are filtered off by 
some form of screen before they reach the area to be treated. 
B-rays of weak intensity are produced when y-rays pass through 
metallic bodies, and this must be remembered when there are 
_ fillings or bridges in the mouth or when metallic boxes or screens 
are used in appliances. It has been found that thin sheets of 
rubber, vulcanite, or impression material absorb these weak rays. 
No unprotected metal should be present in the mouth during 
radium treatment. 

y-Rays.—From a therapeutic point of view these are the 
most important. They are true radiations, similar to light and 
wireless rays, travelling at the same speed, viz. 186,000 miles 
per second. They have great powers of penetration. They 
vary in wave-length, the shortest being the most penetrating, 
up to 20 cms. of lead being required for complete absorption. 

y-rays produce destruction of tissue also, but in a selective 
manner. The greatest effect is noticed in tissues which are in 
an active state of division. Neoplastic tissues come under this 
category, and, theoretically, by a carefully regulated dose of 
y-rays the malignant process may be arrested before the normal 
structures in the vicinity are harmed. This dose is dependent 
on many variable and often uncertain factors, and an under- 
or over-dose may easily be given. 

An over-dose of y-rays, either from excessive treatment or 
from low tissue-tolerance, results in the so-called ‘radium burn.’ 
This may be immediate or remote. 

Immediate.—Within a few weeks or months of treatment the 
irradiated tissue breaks down into a painful ulcer. This is usually 
deeply excavated and lined with tough, green adherent slough. 
- Healing is very slow, and is more delayed in structures with a 
poor blood supply. 

Remote.—This may manifest itself years after treatment in 
tissues which have been previously subjected to the action of 
radium, and usually follows an injury, often of only a trivial 
nature. It probably occurs in situations where an over-dose has 
not been sufficient to produce immediate necrosis, but has 
resulted in a progressive endarteritis obliterans of the blood 
vessels and lymphatics. The tissues are unable to respond 
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normally to trauma, and necrosis results. A slowly progressive 
ulcer develops, which is limited only by the healthier surrounding 
tissues. When bone is involved no line of demarcation is formed, 
and the dead portion remains attached. 

In common with other rays, these obey the ‘ law of the inverse _ 
square ’—the intensity of radiation is inversely proportional to 
the square of the distance from its source. This distance is a 
very important consideration when calculating the dose of radium ~ 
required, and in the mouth, where space is limited, it is expressed 
in terms of a few millimetres. It will be seen that any accidental 
variation by a small amount will greatly affect the calculated 
dose. Therefore, in the manufacture of radium appliances, as 
explained later, care must always be taken to measure distances 
accurately. 


(B) METHODS OF APPLICATION IN THE MOUTH. | 


Irradiation may be carried out :— 
(1) Externally : 


(a) in applicators containing radium or radon ; | 
(b) by the radium beam. This is the emanation from a large 
collection of radium held at distances up to 12 cm. from 
the skin. : 


(2) Interstitially : by the implantation into the growth of ; 
needJes containing radium or radon. | 

Whichever method is adopted in the treatment of lesions of 
the mouth, the help of the dental surgeon may be needed. In 
all cases his first concern will be to produce as healthy a field of 
operation as is possible under the circumstances. Much can be 
accomplished in this direction by the careful removal of tartar 
and debris. Large metal fillings and bridges should be removed, 
as these produce secondary radiations during exposure. 

The question of the extraction of teeth is one on which the 
dental surgeon must be entirely guided by the therapist with 
whom he is working. Opinions differ, but it is generally accepted 
that teeth involved in the growth and those that come into con- 
tact with it should be removed. In an unhealthy mouth the 
remaining teeth might be condemned on general principles, and 
a clearance advised ; but the wisdom of this procedure depends 
on the method of treatment to be adopted. 
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It is a well-known fact that cancer cells may be transplanted 
into wounds in the neighbourhood of the growth, and one has 
seen sockets of extracted teeth affected in this way. Where, 
therefore, purely local treatment in the form of implanted needles 
or a surface applicator is used, some authorities consider that 
extractions should be delayed until after the treatment has been . 
given, as the risk of radium necrosis is less than the risk of 
spreading the growth. Where the radium beam is used, the 
field of treatment is much wider, and most of the tooth-bearing 
area may be subjected to its action. This increases the risk of 
necrosis with subsequent extractions, even in the more remote 
_ parts of the mouth. Where extractions are to be performed a 
short exposure is given to prevent implantation, the teeth are — 
then removed, and after a period of about a fortnight the rest 
of the treatment is given. 

With the radium beam also, one or more of the salivary 
glands may come within the path of the rays. Their secreting 
epithelium is affected, with the result that the flow of saliva is 
appreciably diminished, and the mouth becomes dry. This 
state of affairs may cause the onset of an attack of very rapid 
caries, even in previously healthy teeth. Occasionally there is 
an appearance of general decalcification. Vigorous hygienic 
measures on the part of the patient and frequent alkaline mouth- 
washes appear to do little towards the arrest of this condition. 
It is therefore not at all uncommon for the dental surgeon to be 
requested to perform total extractions before beam treatment is 
completed, irrespective of the initial condition of the teeth, 
especially where the field of application is a wide one, and the 
prospect of a permanent cure favourable. 


(C) RADIUM APPLICATORS. 


These are appliances constructed to hold the necessary 
quantity of radium in a constant, pre-determined position in 
relation to the growth. They are used in many parts of the 
body. Where large flat surfaces are to be treated their manu- 
facture is comparatively simple, and is undertaken by radium 
workers. Applicators for use in the mouth are of a more com- 
plicated design, in that they resemble dental plates or splints. 
For this reason their production is usually entrusted to a dental 
surgeon. 
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Impressions of the Mouth.—The first step is to obtain an 
accurate impression of the mouth, including the affected area. 
Where the growth is in an inaccessible position it is usual to 


take a rough impression, and on this to make up a special tray 


with extensions to carry the impression material. It is often - — 


found that, owing to scarring, it is impossible to use as large a — 


tray as one would wish. In these cases the tray should be filled 
with a large amount of well-softened composition. This is 
pressed home, and the excess which squeezes out is moulded 
into position and supported by the fingers until it is ready for 
removal. There is usually little difficulty in withdrawing such 


an impression. The use of one of the elastic compositions is — 


advised, as it can be softened readily, it remains plastic for a 
reasonable time, and when used very soft does not cause great 
compression of friable tissue. It may be withdrawn before it is 
absolutely hard, an advantage when dealing with excavated or 
painful lesions. 

Bites —The bite is taken on wax blocks in the usual way, 
except that the mouth should be propped open as far as the 
patient can comfortably tolerate. In this way the maximum 
space available for the appliance can easily be seen when the 
models are mounted in the articulator. 


(D) MODELLING THE APPLIANCE. 


When the models are submitted to the radium therapist he 
supplies the following information :— 

(1) The extent of the area to be trradiated.—This is outlined on 
the model (fig. 977). 


(2) The distance between the radium and the surface of the. 


growth.—This is a very important factor in treatment. The 
greater the distance the more even is the field of irradiation. 
In a cavity such as the mouth one is seriously limited in this 
direction, and distances of 5 mm. are usual. This is measured 
from the centre of the tube or needle. 


(3) The distribution of the radiwm.—The radium is usually 


contained in tubes or needles of definite lengths ; less frequently 
radon is used. It is a great help in the construction of appliances 
if a number of dummy tubes of corresponding sizes are obtained. 
These may be handled without danger, and when placed in the 
required position the form of the finished appliance is more easily 
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visualised. The therapist arranges the needles according to 
definite schemes, depending upon the size and situation of the 
growth, in order to ive homogeneous dosage throughout. A 
random distribution even of the correct amount of radium will 
produce necrosis. 

(4) The type of filter (uf any) to be employed.—Where thin- 
walled tubes or needles are used the therapist sometimes thinks 
it desirable to insert an additional thickness of metal between 
them and the growth to act as a filter for the less penetrating 
and more superficially acting rays. This is usually a sheet of 
lead or gold which is incorporated in the appliance beneath the 
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Fria. 977.—Model showing carcinoma of the anterior pillar of the fauces and soft 
_ palate, and appliance made to treat this area. 


needles. - The thickness of this is taken into consideration when 
deciding the ‘ distance.’ | 

(5) The form of protection for normal tissues.—As it is 
impossible to confine the rays to a particular spot, it is a funda- 
mental principle that the area to be treated should receive the 
heaviest dose. The surrounding tissues may be protected from 
excessive radiation by two methods :— 

(a) By the use of metal screens surrounding the radium. It 
is found that 1 mm. of lead or its equivalent will absorb about 
4 per cent. of the total rays, but a much higher percentage of 
the soft or more superficially acting rays. In order to diminish 
the total number of rays appreciably, the lead screen must be 
of such thickness and consequent weight that its employment 
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in the mouth is not easy.- It has been found in practice, how- 
ever, that a small amount of lead, used in conjunction with other 
forms of protection, lessens the reaction in"normal tissues. 

(b) Distance. By applying the ‘law of inverse square’ it 
will be seen that the further the normal tissues are from the 
radium the less by a geometrical ratio is the dose of rays received 
by them. In practice this method is largely used. The appliance 
is so made that the normal tissues are held back as far as possible 
from the radium. | 


(KE) CONSTRUCTION OF APPLIANCES. 


With this information in hand the dental surgeon may turn 
to the construction of the appliance. This is usually made of :— 

(1) Base-plate and impression material. The great advantage 
of this method is its simplicity. An appliance may be quickly 
and easily built up with a minimum of apparatus. It is, however, 
brittle and lacks strength. This is a disadvantage where large 
areas are to be covered, and where the resistance of fibrous or 
muscular tissue has to be met, or where there is difficulty in 
insertion. ‘There is also a probability of disintegration if an 
appliance of complicated shape is worn for any length of time. 


The base-plate is first moulded to the models, covering over 


the lesion, the alveolar ridges, and the palate, if in the upper 
jaw. ‘The area to be treated is thickened with composition such 
as Kerr’s or Stent’s, to give the necessary distance. Dummy 
needles are then placed into position. In order to facilitate 
separation after the next operation, this surface is oiled. It is 
then covered with another block of warm composition, “which is 


moulded into such a shape that the neighbouring tissues are held — 


away from the needles, and by extensions on both sides the 
mould is brought into contact with the opposite jaws. This 
serves to steady the appliance when in use. The whole is now 
cooled, the two parts separated, and the needles removed. The 


parts are then reassembled and tried. in the mouth, when minor — 


alterations may be made by warming or scraping. The actual 
needles are then placed in the grooves formed in the second 


portion, and the two pieces joined together with a hot wax-knife. - 


Grooves for the needles may be cut in the second portion, if 
dummy needles are not used as described above. 
(2) Vulcanite. This has one disadvantage in that the process 
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of manufacture is longer and more complicated. Skilled assist- 
ance in the mechanical laboratory is necessary, and several days 
may have to be set aside for trying in the case and for finishing. 
The great bulk of many appliances renders very slow vulcanisation 
essential if porosity is to be avoided. On the other hand, they 
are very strong and may be removed and reinserted by the patient 
without fear of damage, even where there is scarring or muscular 


A Fia. 978. | ees 
Radium appliance with cast lead box The appliance assembled. The lid 
incorporating a filter at the base, and was held with screws, the heads of 
with acastleadlid. All external metal which were covered with composition. 


surfaces are covered with vulcanite. 


resistance to be overcome. Some authorities prefer the use of 
black vulcanite, as this has a smaller metallic salt content than 
others, and for this reason less secondary radiation is produced 
from its surface. 

When a vulcanite appliance is to be made, a wax model is 
prepared on the plaster cast. The wax.is moulded over the area 
of the growth to the required thickness. Dummy needles are 
then placed into the position decided upon, and around them a 
wall of wax is built, forming a box with its opening away from 
the growth. Where a filter is to be inserted, a piece of sheet 
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metal (usually lead) of the required. thickness is burnished down 
on the base of the box, being separated from the tissues by the 
layer of wax. In the final stage this is replaced by vulcanite, 
which acts as a filter for the secondary radiations from the surface 
of the lead. In these cases the total thickness of the base—lead 
and wax—must be measured when calculating the distance of the 


radium from the growth. The box is now incorporated into a _ 


wax plate, which is moulded over the remaining alveolar surface 
of the jaw concerned. | 

It is usually more comfortable, and the insertion of a bulky 
appliance is easier, if a separate bite-plate is made for the.re- 


tention of the appliance, particularly where there is any limita- — 
tion of movement of the mandible. This is modelled up on the 
opposite jaw, with extensions to engage on similar extensions - 


built up on the applicator. These wax models are tried in the 
mouth, adjusted for bite and fit, and then reproduced in vuleanite 


in the usual way. ‘The vulcanite appliance is again tried in the — 


mouth and adjusted. The needles are then placed in the box 


in their original position and held by a little hard wax. If a — 


screen is to be incorporated, a piece of lead sheet of the necessary 
size and thickness is burnished over these. The remaining space 
is filled with a mass of warm composition, which is forced into 


the box holding all securely in place. The walls of the box should - 


be slightly undercut to prevent displacement. When the com- 
position comes into contact with a soft structure such as the 
cheek or tongue, which can be pushed away easily, it should be 
built out to give as much protective distance as possible. 

Where extra protection is required at the sides of the box, 
the walls may be cast in lead, together with a filter at the base, 
if one is to be fitted. Fig. 978 shows an appliance so made. 
It will be seen that the lead is completely covered with vulcanite 
to absorb secondary radiations. 

Some dental surgeons maintain that the bite-plate as a method 
of retaining an appliance in its correct position is unsatisfactory 
and uncomfortable to wear, and claim that, especially in the 
upper jaw, an external method of fixing should be adopted. 
This is usually a form of head-cap, with descending rods which 
connect with the appliance, similar in construction to one form 
of splint used in the treatment of fractures of the superior maxilla. 
In one’s own experience it has never been found necessary to 
depart from the use of the bite-plate. If this is made with the 
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articulating rests at the side, keeping the front of the mouth free, 
speech and respiration through the mouth are not seriously 
interfered with. 

Radium appliances are worn for a definite number of hours, 
which should be as continuous as possible. They are removed 
during meals and usually during sleep. The treatment extends 
over a period varying from several days to several weeks, depend- 
ing on the dose and the determination of the patient. Owing 


(A) (B) tos (0) 


Fie. 979. —Three views of a radium appliance and bite-plate for the treatment 
of carcinoma of the soft palate. 


(A) Showing the needles in situ. 

(B) Side view. 

(C) Showing composition plug for sealing off the box and for pushing away 
the tongue. 


to their bulk most radium appliances are much more difficult to 
tolerate than dentures, and for this reason, in spite of their 
comparatively short period of use, they should be made with 
every care. “The lot of the patient can be made much easier if 
attention is paid to small details, such as the lubrication of the 
appliance, to aid insertion, if it is large, the spraying of the throat 
with cocaine to prevent retching, and the use of a four-tailed 
bandage to support the lower jaw if the appliance is a heavy one. 
It is usually remarkable how patients accustom themselves 
to their presence after a few hours. A loaded radium appliance 
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is a valuable article. When not in use it should be locked away 
in a special box made of lead to prevent stray radiations. 


Something has been said about protection of the patient from | 


excessive radiation. The dental surgeon, who may be brought 
into contact with radium cases, should remember also to protect 
himself. Radium needles should only be handled behind suitable 


lead screens by means of long forceps, preferably non-metallic, — 


to avoid secondary radiations, and loaded radium appliances — 


should only be carried about in special lead boxes. The Radium 


Protection Committee has laid down the rules for the guidance _ 


of radium workers. He should acquaint himself with these, and 


should avail himself of the means of protection provided at the — 


institution in which he is working. 
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ABERRANT communication. between pulp and periodontal membrane, 38, 426, 
446, 490 
Abnormal structure of teeth, 40 
classification of, 41 
‘compression ’ forms, 46B, 66 
due to acute infective fevers, 55 
chemical imbalance, 61 
congenital causes, 65 
congenital syphilis, 47 
food deficiencies, 55 
heredity, 44 
infection, general, 56 
local, 42 
specific, 47 
trauma, 42 
trophic disturbances, 54 
in animals, 68 
congenital syphilis, 47 
cleido-cranial dysostosis, 46B, 66 
fragilitas ossium, 65 
scurvy, 60B 
partial agenesis of enamel, 66 
Abnormalities of lack of occlusion of many teeth, 243 
Abrasion, destruction of teeth by, 397 
resulting in inflammation, 399, 400 
Abscess, dento-alveolar, chronic, signs and symptoms, 475 
encroaching on nasal fossa, 470, 471 
in chronic suppurative periodontitis, 467, 468 
in connection with maxillary canine, 472 
in connection with molars, 451 
parodontal, 452, 453 
treatment, 453 
in jaws following suppurative periodontitis, 475 
palatal, arising in connection with maxillary second incisor, 468 
Absence of teeth, 19 
Absorption of enamel, 16, 496, 499 
Accelerated eruption, 64 
Accommodation, paresis of, due to dental irritation, 814 
spasm of, due to dental irritation, 814 
Achondroplasia, effect on growth of bone, 134 
Acid, lactic, 338, 339 
malic, 338, 339 
succinic, 338, 339 
Acidosis in caries, 363 
Acids, action of, in combination with mechanical action, 401 
causing erosion, 401-403 
effects of, upon dentine, 353 
upon enamel, 351 
formed in process of caries, 338, 339 
Acne rosacea, dental sepsis and, 804, 817 
Acromegaly, effects on mandible, 133, 275 
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Actinomycosis of tongue, 1004 
of jaw, 478 
Acute infective fevers causing cancrum oris, 523 
defective structure of teeth, 56 
necrosis of jaws, 932 
Adami, J. G., on inherited and acquired pathological conditions, 85, 88 
‘ Adamantinomata,’ 707 
Adenoids, abnormal occlusion due to, 124 
defective growth of maxilla associated with, causing inferior protrusion, 272 
deficient growth of maxilla due to, causing superior protrusion, 247 
deformities of palate associated with, factors producing, 128 
effect of, on caries, 360 
on palatal arch, 127, 129 
factor in causation of irregularity of incisors, 185, 188 
in children, causing crowding of maxillary incisors, 124 
in conjunction with rickets, open bite due to, 282 
marked, high-arched palate in children with, 130 
mouth-breathing from, effects of, 128 
mouth of child with, appearances, 126 
nasal obstruction from, effect on growth of maxilla, 124 
Adenoma of jaws, 967, 981 
of palate, 967, 981 
Adichotomous abnormalities, 715 
Adrenalin in local anzsthesia, 1007 
toxic effects of, 1008 
African tribes, prevalence of caries among, 303, 304 
After-pain in local anesthesia, 1022 
Air-passages, passage of foreign body into, during extraction under anesthetics, 883 
Alimentary canal, effects of swallowing septic materials, 783 
Alkaline reaction of saliva in relation to caries, 357 
Alkalosis, in parodontal disease, 618 
in salivary calculus, 673 
Alopecia areata, dental sepsis and, 817 
Alveolar osteitis. See Parodontal disease 
process, 73 
anatomy of, 582-588 
destruction ‘of, maxilla showing, 597 et seq. 
fluid swellings, 977 
formation of nodular masses of bone on, in parodontal disease, 604 
necrosis of, after extraction of teeth, 869, 925 
Alveolar process, solid swellings of, difiorential diagnosis, 979 
swellings growing on or in, differential diagnosis, 977 
transient nature of, 615, 616 
Alveolectomy, 861 


Alveoli, enlargement of, permanent, following mechanical movement of teeth, 18a 


Amaurosis due to dental irritation, 814 
Amblyopia due to dental irritation, 814 
Amcebe associated with parodontal disease, 636 
Anemia, achlorhydric, 785 
acute lymphatic, 532 
myeloid, 532 
Addison’s, 785 
microcytic, 785 
pernicious, 785 
secondary, 798 
Anesthesia, local, after-pain in, 1022 
anatomy of fifth cranial nerve in relation to, 1011 et seq. 
contra-indications, 1023 
in dental surgery, 1006 
in hypersensitive dentine during filling, 394 
method of injection, 1012-1021 
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Anesthesia, local—continued. 
novocain, 1007 
regional, for inferior dental nerve, direct, 1021 
regional, for inferior dental nerve, indirect, 1019 
sequel of, 1022 
suprarenin, 1007 
syringe for, 1006 
technique, 1012-1021 
toxic symptoms after, 1023 
regional or block, 1012-1021 
submucous, 1016 
Anesthetics, general, in extraction of teeth, 862 
chloroform, 864 
difficulties, complications and sequel, 882 
duties of anzsthetist, 865 
ether, 863 
ethyl chloride, 863 
necessity for two persons to be present, 866 
nitrous oxide, 862 
packing of pharynx in, 862 
position of prop, 865 
preparation of patient, 864 
Anchor bands for regulating teeth, 156 et seq. 
Anchylosis of jaws, fibrous.and osseous, 992 
of teeth to jaws, 496 
Aneurism of mouth, 536B 
Angeioma of jaws, 974 
Angina ludovici, 6, 451, 455 
Angioneurotic cedema, 805, 817 
Angle of mandible, fracture of, 893 
Angle, E. H., fixed apparatus for expansion of dental arch, 207-210 
classification of irregularities of the teeth, 84, 136 
Animals, caries in, 310-315 
parodontal disease in, 621-633 
wild, parodontal disease in, 629 
Anodontia, 19, 24 
complete, 24 
local, 19 
Ante-natal acquirements of abnormalities in position of teeth, 88 
Antrum of Highmore, 940 
Apical foramen, infection via, radiographic changes in, 568 
foramina, multiple, 438 
Apicectomy, indications and technique for, 442 
Appetite, loss of, in dentition, 2 
Areolar adventitious dentine, 411, 412 
Arm, paralysis of, due to reflex dental irritation, 810 
Arsenic and ipecacuanha in ulcerative gingivitis, 522 
Arsenious acid causing necrosis of jaw, 934 
in hypersensitive dentine, 393 
Arteries in neighbourhood of teeth, injury of, in extraction of teeth, 879 
Arthritis, acute, causing interference with closure of jaws, 992 
acute rheumatism, 799 
osteo-arthritis, 800 
rheumatoid arthritis, 799 
Ascorbic acid, deficiency and uses of, 507, 509, 510, 519, 521, 533, 639 
Aspergillus nigrescens, parasitic stomatitis due to, 625 
Attrition, causes of, 405 
degrees of wear in, 406 
treatment of, 406 
Australian races, prevalence of caries among, 303 
Avitaminosis C, predisposing to gingivitis, 519, 533, 639 


1038 INDEX 


BAcTERIA associated with parodontal disease, 633 
Bacterizmia after extraction of teeth, 620 
- in parodontal disease, 620, 621 
with pulpless teeth, 447 
Bacterial toxins causing suppuration of maxillary sinus, 942 
Bacteriology of caries, 333 
of maxillary sinus suppuration, 943 
of parodontal disease, 633 
Badcock’s apparatus for expansion of arch in general crowding of teeth, 205- 207 
Bands for regulating teeth, 156 et seq. 
Basal-celled carcinomata, 707 
Bejel, 536 
Bends and twists in teeth, 292 
Biopsy, 989 
Birth, excessive moulding of skull during, causing Aa aaeey of dental arch, 
112, 113 
injuries at, causing inferior protrusion, 273, 274 
defective growth of mandible due to, 112-114 
Birth line, 604 
Biscuits, ill-effects of, upon teeth, 368 
Bismuth line, 537 
necrosis, 937 ; a 
stomatitis, 508, 513, 527 
Bite, jumping the, in treatment of superior protrusion, 263, 264 
underhung. See Inferior protrusion 
‘unlocking ’ of, 149 
Black hairy tongue, 1001 
Bleaching teeth, 679 “ 
Blepharospasm due to dental irritation, 813 
Blood, calcium in myelomata, 961, 980, 982 
coagulation of, 874 
cysts in osteoclastomata, 960, 980 
Blood-vessels of teeth, variations of, 38 K 
Bone, density of, effect on rate of progress of rarefying osteitis, 618 ‘* 
destruction of, in parodontal disease, 597-602 
in chronic suppurative periodontitis, 463 e¢ seq. 
infections, clinical importance of, radiology in reference to, 559 et seq. 
rarefaction of, limited to alveolar margins, in parodontal disease, 602 
Breast-fed and hand-fed children, widths of dental arches compared, 127, 131 
Breast-feeding of infants, importance of, 146 
in prevention of caries, 382 
mechanism of, 131, 382 ; : 
Breath, odour of, in parodontal disease, 589 
Breech presentation, malposition of condyle following, 113, 274 
Bronchitis and diarrhoea in dentition, 3 
Bronchus, passage of foreign body into, during extraction under anesthetics, 883 
Bushmen, prevalence of caries among, os 


CaLcrFic deposits in pulp, 431 

Calcium lactate in treatment of hemorrhage. after tooth extraction, 876 

Calculus forming under cover of gum margin in gingivitis (serumal), 67 5 

salivary, 668, 672 

composition, 674 c 
diagnosis from ranula, 669, 670 , rs 
origin, size and treatment, 669, 670 3 
serumal, 675 . 
situations, varieties, and mode of deposit, 672 - 
symptoms, 669 j . 

Campbell, H., on nasal respiration, 128 a 

Cancellous tidene, normal appearances of, in radiograms, 555 

Cancer. See Carcinoma 
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Cancrum oris, 523 
Canine region, fractures of mandible in, 894 
Canine and canines :— 
displacement of, from arch, due to crowding, treatment, 224-226 
mandibular, developmental irregularities, 96 
displacement due to crowding, treatment gt; 227 
extraction of, 838 
operations on, technique of local anzsthesia for, 1018, 1021 
position of, irregularities in, 176 
variations in shape, 34 
maxillary, developmental irregularities of, 89 
displacement of, complete, 175 
extraction of, 830 
misplaced, extraction of, 846, 851 
operations on, technique of local anesthesia for, 1016 
position of, irregularities, 175, 176 
variation in shape, 30 
retraction of, plate for, 154 
supernumerary, record of, 745 
Carbohydrates, 338, 339, 368, 369, 390 
Carbolic acid in hypersensitiveness of dentine during filling, 393 
Carcinoma, -dental sepsis in relation to, 784 
of jaws, 969 
of tongue, 999, 1004 
Cardio-vascular system, effect of dental sepsis on, 796 
Caries, abnormalities in position of teeth due to, 121 
alkalinity of saliva in relation to, 357 
bacteriology of, 333 
chemical changes in, 323 
cleansing of teeth in prevention of, 391 
dentures and, 391 
effect of adenoids on, 360 
effect of poverty on, 360_ / 
effect on pulp, 333 
etiology of, 364 
experimental reproduction of, 342 
influence of acidosis, 363 
adenoids, 360 
antibodies, 357 
blood groups, 358 
carbohydrate shortage, 363 
degree of calcification, 361 
food deficiencies, 361 
idiosyncrasies, 363 
lime salts in food, 354 
method of feeding upon, 360 
occupations, 363 
position of teeth, 356 . 
poverty, 360 
pregnancy, 359 
saliva, 357, 667 
self-cleansing mastication, 356 
sex, 316, 358 
structural defects, 363 
sugar, 338, 340, 368 
type of organisms present, 356 
tooth, 345 
vaccination, 358 
vitality of enamel, 288, 362 
following mechanical movement of teeth, 165 
food-stuffs, various, in relation to, 337-342 
formation of antibodies in teeth in relation to, 357 
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Caries—continued. 
frequency of, in individual teeth, 315 
frequency in relation to sex and age, 316 
hardness of water in relation to, 354 
humida, 320 
in animals, 310-315 
in children, treatment of, 764 
cases illustrating, 766 et seq. 
lactic acid in relation to, 339 
macroscopical appearances, 316 
microscopical appearances of, 323 
of cementum, 320, 331 
of deciduous teeth, prevention of, 146 
of dentine, 318 
microscopical appearances, 323 
of enamel, 316 ; 
microscopical appearances, 323 
of Nasmyth’s membrane, 320 
penetrating, 319 
phenomena accompanying, 321 
pigmentation in, 322 
point of commencement in teeth, 316-318 
position of teeth in relation to one another and, 356 
pregnancy and, 359 
prevalence of,‘among ancient races, 300 
among existing primitive races, 301 
among modern civilised races, 306 
prophylaxis, 381 
radiographic diagnosis of, 373 
rapid, 320 
rapid increase of, in recent years, factors in, 365 et seq. 
rapid progression of, prescription for, 391 
reaction of teeth to, effect on progress of disease, 321 
relation of potassium sulphocyanide to, 358, 655, 668 
relation of saliva to, 667 
relation of sweets to, 370 
retarded by nitrate of silver, 380, 394, 769 
self-cleansing action of mouth and, 356 
spontaneous arrest of, 376 — 
sugar in relation to, 338-342, 368, 369, 390 
symptoms of, 373 
translucency in, 321-322 
treatment of, prophylactic, 381 
remedial, 392 
vaccination and, 358 
’ Cats, marginal gingivitis in, 627 
parodontal disease in, 627 
Cellular secondary dentine, 411 
Cellulitis, diffuse, due to suppurative infection from mandible, 450, 455 
Cementum, caries of, 320, 331 
necrosis of, partial and complete, 489 
Cementomata, 756 
Chapman, H., fixed appliances for regulating teeth, 156 
Chemical action of sugar on teeth, 340 
changes in carious teeth, 323 
Children, adenoids in. See under (Avlenoide 
Children, breast-fed and hand-fed, widths of dental arches compared, 131 
caries in, treatment of, 764 
cases illustrating, 7166, 767 
dental disease i in, treatment of, 763 
infection of gum in, causing necrosis of j jaw, 932 
method of feeding of, influence on caries, 360 


\ 
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Chinese, prevalence of caries among, 303 
Chlorides in saliva, 655 
Chloroform as anesthetic in extraction of teeth, 864 
Chondroma of jaws, 954, 982 
Chorea, due to reflex dental irritation, 809 
Choroiditis, dental sepsis and, 802 
Cicatrices, abnormalities in position of teeth due to, 120 
causing interference with closure of jaws, 992 
Circumferential wiring, 909 
Civilisation, diminution in size of jaws and teeth attributed to, 106 
Cleft palate, abnormalities of teeth associated with, 287, 748 
in association with extra incisor, 748 
operations for, abnormalities in position of teeth due to, 117 
Cleido-cranial dysostosis, 12, 46B, 66 
Closed. sepsis, 783 
Closure of the jaws, spasmodic, 6, 455, 810, 871, 991 
Coagulation of blood, 874 
Cocaine and adrenalin, for local anesthesia, disadvantages of, 1007 
Colour, variations of, in teeth, 39, 676 et seq. 
Colyer, S., caries among African tribes of Bantu descent, 304 
Comforter, use of, effect on dental arch in infants, 118 
superior protrusion due to, 245, 249 
Complex odontomes, 735, 750 
Composite odontomes, 715 
Compound composite odontomes, 735, 750 
Compression forms of teeth, 46n, 53, 66 
Concussion, injuries of teeth from, symptoms and treatment, 288 et seq. 
Condyle, abnormal position of, causes, 273, 274 
hypertrophy of, causing interference with closure of jaw, 992 
Conical supernumerary teeth, 746 
‘Conjunctivitis and dental sepsis, 802 
Connective tissue odontomes, 755 
Convulsions, due to reflex dental irritation, 808 
Copper, green stain on teeth in workers in, 678 
Coronoid process, fracture of, 899 
Cretinism and the eruption of teeth, 8 
Cross bite, 107, 279 
Crowding of teeth, general, 179 
Crowning, operation of, 395 
Cryptococcus lingue pilosz, 1001 
Cusps, extra, and roots, etc., origin of, 754 
Cyclitis and dental sepsis, 802 
Cysts, blood, in osteoclastomata, 960, 980 
dental, 687. See also under Dental cysts 
dentigerous, 699. See also under Dentigerous cysts 
eruption, 5, 684 
multilocular, 707 
naso-palatine, 705, 979 


‘DEAD’ areas in dentine, 321, 322 
‘Dead’ teeth, treatment of, 435 
Deafness due to reflex dental irritation, 813 
Deciduous teeth, extraction of, 828, 843 
normal arrangement of, 71. See also under Teeth, deciduous 
Defective structure of teeth. See Abnormal structure of teeth 
Dehydration in hypersensitive dentine in process of filling, 392 
Dental arch, asymmetry of, due to excessive moulding of skull during birth, 112 
crowded, specimens showing, 186 e¢ seq. 
effect of operations for cleft palate on, 117 
expansion of, apparatus for, 205-207 
expansion of, effect on nasal fossa, 212 
arches in breast-fed and hand-fed children compared, 131 
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Dental follicles, alteration in, 49 
‘ligament,’ 583 
sepsis. See under Sepsis 
Dental cysts, 687 
contents of, 695 
etiology, 697 
histology, 691 
in mandible, 689 
in maxilla, 691 
morbid anatomy and pathology, 697 
origin, 695 
signs and symptoms, 687 
suppuration in, 689 
treatment of, 697 
wall of, structure of, 691 ez seq. 
Denticles contained in compound composite odontomes, 751 
Dentigerous cysts, 699 
etiology, 700 
histology, 700 
multiple, 700 
origin, 700 
pathology, 702 
signs and symptoms, 699 
treatment, 702 
Dentine, 408 et seq. 
‘ adventitious,’ variations in structure of, 408 e¢ seq. 
caries of, 318 
liquefaction foci, 325 
micro-organisms found in, 333 et seq 
microscopical appearances, 323 
non-infected zone in, 327 
rod-shaped fragments in tubules in, 327 
rows of shining irregular granules in advance of, 330 
softening precedes infection, 327 
tobacco-pipe stem appearance of, 330 
‘dead’ areas in, 321, 322 
deficiency of, in hereditary defective formation, 44 
hypersensitive, treatment of, during filling, 392 
necrosis of, 321, 489 
opalescent, hereditary, 44 
penetration by fungi, 331 
Dentition :— 
deciduous, defective formation of teeth in, 43, 60 
variations in shape, 27 
size, 17 
general disorders traceable to, 2, 3, 4 
pathological, 1 
permanent, defective formation of teeth in, 40 et seq., 54 
incisor gemination of, more common in maxilla, 724 
variations in shape, 28 
size, 17 
Dentures, artificial, and caries, 391 
Deposits on teeth, 672 
Developmental gemination, 717, 724 
Dichotomy, complete equal, 743 
unequal, 745 
incomplete equal, 717 
unequal, 721, 724 
Diet, adaptation of salivary secretion to, 656 
importance of, in prevention of caries, 381-390 
injury from, cause of parodontal disease in animals, 625, 632, 638 
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Diet, modern, nature of, in relation to prevalence of parodontal disease, 638. See 
also Foodstuffs. 
Differential diagnosis of swellings, 977 
Dilaceration, 42, 291 
Dilated composite odontomes, 716, 726, 750 
Diplopia, muscular insufficiency with, dental irritation and, 814 
Dislocation of teeth, injuries arising from, 290 
of mandible, 870, 991 
Displacements in fractures of mandible, 894, 907 
Dogs, breeds of, crowded arrangement of teeth in, 104 
caries in, 315 
parodontal disease in, 627 
patho-histology of, 627 et seq. 
Dolamore, W. H., movement of teeth by surgical methods, 167 
Drugs for arrest of caries, 394 
in hypersensitiveness of dentine during filling, 393 
Dummy, use of, effect on maxillary arch of infants, 131 
Duodenitis, dental sepsis and, 784 
Dyspeptic ulceration of tongue, 1002 
Dyspnea, paroxysmal, 812 


EAR, affections of, due to reflex dental irritation, 812 
Elevators in extraction of teeth, 819 
methods of using, 822, 825 
Emphysema, traumatic, following tooth extraction, 881 
Empyema antri. See- Maxillary sinus, suppuration of 
Enamel, absorption of, 16, 496, 499 
‘bacterial plaques’ adhering to, 323 
caries of, 316 
covered with felt-like mass of micro-organisms, 323 
microscopical appearances, 323 
primary and secondary, differences between, 317, 318 
secondary, 317, 318 
chemical effect of sugar on, 340 
defective formation of, 42 e¢ seq. 
effect of acids on, 351, 353 
markings on, examination of, staining methods for, 345, 346 
nodules, 721, 754 
etc., origin of, 754 
physical and chemical variations in, caries and, 345-354 
pits and fissures in, caries and, 348 
vital changes in, 288, 362 
Endocarditis, infective, dental sepsis and, 795-6 
Endothelioma of gum, 838 
Epilepsy due to reflex dental irritation, 808 
following tooth extraction, 885 
Epithelial, dental formative organs, odontomes arising from, 685 
odontomes, 684 
cysts of jaw, comparison of, 704, 753 
Epithelioma of maxilla, 9694 
‘ boring,’ 970 
Epulis, fibrous, 948 
myeloid, 958 ef seq. 
‘ Erosion,’ 398 
and gout, relations between, 403 
and saliva, connection between, 404 
caused by gritty tooth-powders, 400, 405 
etiology of, 401, 403 
treatment of, 405 
views on causation of, 401 
Eruption cysts, 5, 684 
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Eruption etiology, 685 
histology, 685 
origin, 685 
pathology, 686 
signs and symptoms, 684 
treatment, 687 
Eruption, incomplete, 9 
Eskimo, prevalence of caries among, 302 
Ether as anesthetic in extraction of teeth, 863 
Ethyl chloride as anzsthetic in extraction of teeth, 863 
Etiological classification of abnormalities in position of teeth, 84, 86 
Evipan, 864 
Ewing’s tumour, 966 
Excess teeth, 743, 745 
Excision, operation of, in treatment of caries, 394 
Expansion arches, application in superior protrusion, 265 
Extra cusps, roots, etc., origin of, 754 
Extraction of deciduous teeth, 828, 843 
of embedded roots, 850 e¢ seq. 
of individual teeth and roots, 829 
of mandibular teeth, 836 
of maxillary teeth, 829 
of misplaced teeth, 845, 850 e¢ seq. 
of misplaced unerupted teeth, 850 
of unerupted premolars, 217, 831, 868 
surgical, of teeth, 851 
of teeth, anatomy of teeth and jaws with reference to, 823 
bacterizmia after, 620 
by elevators, 819, 822, 825 
by forceps, 818 et seq. 
difficulties, complications and sequele, 866 
connected with jaws, 869 
connected with soft tissues, 872 
due to crowded or irregular teeth, 867 
dislocation of neighbouring tooth, 867 
dislocation of temporo-mandibular articulation during, 870 
during menstruation, 828, 884 
extensive laceration of gum during, 872 
forcing a root into maxillary sinus during, 870 
fracture of jaw during, 869 
fracture of one tooth in extracting another, 868 
fracture of tooth, 867 
general principles, 818 
inability to open mouth complicating, 871 
in fractures of mandible, 904 
in inferior protrusion, 277 
in parodontal disease, 651 
in relation to median line of face, 150 
injury of arteries in neighbourhood of, 872, 879 
injury of mandibular nerve during, 872, 880 
instruments for, 818 
necrosis of alveolar process after, 869 
opening maxillary sinus during, 870 
operation of, 818 
pain following, causes and treatment, 879 
persistent hemorrhage following, 873 et seq. 
position of operator and patient, 822 
premature, causing irregularities in position of other teeth, 116 
preparation of mouth for, 826 
removal of unerupted premolar during, 868 
repair of wound after, 827 
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Extraction—continued. 
of teeth, screw in, 826 
surgical removal of, 851 
suppuration of tooth socket, 873 
traumatic emphysema following, 881 
treatment of wound after, 826 
under general anesthetics, 862 
difficulties, complications and sequele, 882 
undue resistances, 866 
Eye, affections of, due to reflex dental irri tation, 813 
diseases of, dental sepsis causing, 802 
HKyelet wiring, 905 . 
Kyre, J. W., vaccines in treatment of parodontal disease, 647 


Facr, median line of, maintenance of teeth in relation to, in treatment, 150 
normal and sub-normal, vertical and forward growth of, 78 
presentation at birth, asymmetry of mandibular arch due to, 112 

Facial expression and type of face, treatment of irregularities in relation to, 151 

Fatty changes in pulp, 431 

Fauces, isthmus of, passage of foreign body through, during extraction under 

anesthetics, 883 
malignant disease of, interfering with movement of mandible, 991 

Feeding-bottle, modern, improvements in, 132 
Feeding in infancy, method of, effect on caries, 360 

method of, effect on dental arches, 131 
Ferguson’s gag, 865 
Fevers, acute infective, causing cancrum oris, 522 

defective formation, 56 

necrosis, 932 

| Fibrillar secondary dentine, 411 

Fibro-cystic disease of bone, 982 

Fibroma of jaws, endosteal, 952 
of jaws, periosteal, 952 
of maxillary sinus, 980 

Fibrous degeneration of pulp, 428 

epulis, 948 
odontomes, 755 ; 

Fiji Islanders, prevalence of caries among, 302 

Filling of teeth, 392 

Finger-sucking in children causing open bite, 280 
effect on dental arch, 118 

Flour, modern milling of, effect of, increase of caries due to, 368 

Focal osteitis fibrosa, 984 

Follicular odontomes. See Dentigerous cysts 

Food passages, passage of foreign body into, during extraction under anesthetics, 

884 


Foodstuffs, altered character of, bad effects on teeth, 367 
fibrous elements in, cleansing effect on teeth, 365, 366 
soft, action on teeth, 367 
See also under Diet 

Foot-and-mouth disease in cattle communicable to man, 517 

epidemic form of aphthous stomatitis, 517 

Foramina, normal appearances of, in radiograms, 556 

Forceps for extraction of teeth, 818 

: method of holding, 820 

Foreign body, passage of, during extraction under anesthetics, 883 

Fracture of coronoid process, 899 
of mandible. See under Mandible, fracture of 
of maxilla. See under Maxilla, fracture of 
of neck of condyle, 893, 899 
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Fracture—continued. 
of ramus, 893, 899 
of teeth. See under Teeth 
pathological, of mandible, 924 
‘ spontaneous,’ of mandible, 924 
Frenum of lip, abnormality of, effect on first incisors, 109, 169 
division of, operation for, 169° 
Fragilitas ossium, teeth in. See Osteogenesis Imperfecta 
‘Freeing the bite’ in treatment of chronic periodontitis, 476 
Fruit, uses of, in prevention of caries, 390 
Fungi, penetration of dentine by, 331 
Furuncles, dental sepsis and, 804 


GaGa, Ferguson’s, 865 
Mason’s, 865 2 
Gangrene of pulp, 415 
Gastric carcinoma, relation of chronic gastric ulcer and dental sepsis to, 784 
ulcer, chronic, association with dental sepsis, 784 
Gastritis, chronic, dental sepsis and, 784 
Gauchos (Argentine Republic), prevalence of caries among, 302 
Gemination, 717, 724 
developmental, 717, 724 
pathological, 459, 757 
General hereditary defective formation of teeth, 44 
General remarks on unilocular epithelial cysts of jaw, 704 
origin of extra cusps, roots, etc., 754 
orthodontic treatment, 241 
several forms of odontome, 753 
stomatitis, 537 
Generalised osteitis fibrosa, 982 
Geographical tongue, 1000 
‘Gestant ’’ odontomes, 727 
Giant-celled myeloma, 958 et seq., 980 
Gingiva, infection via, radiographic changes in, 566 
Gingival margins, minute anatomy of, 583-588 
trough, figure showing, 11 
Gingivectomy, 510, 643 
Gingivitis, catarrhal, 508 
causes of, 508 
chronic, 513 
bacteria in, 507 
hyperplasic, 508 | 
gonococcal, 528 i 
interstitial. See Parodontal disease 
marginal, diagnostic sign of nasal obstruction in children, 764 
in cat, 627 " 
of mouth-breathers, 507, 509, 639 
pathology, 507 et seq. 
mechanical, irritants causing, 508 
nudata, 513 
signs and symptoms, 509 
sub-scurvy as cause of, 519, 533, 639 
treatment of, 509 
ulcerative, 514, 517 
absence of vitamins from diet predisposing to, 519 
bacteriological examination, 519 
treatment of, 520 
Glands, effect of dental sepsis on, 786-7, 795-6 
Glaucoma, dental irritation and, 815 
Glossitis, streptococcal, 1002 
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Glossitis, superficial, chronic, 998 
Gold wire for regulating teeth, 153 
Gonococcal] stomatitis, 528 
Granulomata, 489-496 
Green stain on teeth, cause and treatment, 677 
Green teeth, 39 
Gum, endothelioma of, 974 
extensive laceration of, in extraction of teeth, 872 
fibroma of, 952, 980 
infection from, causing necrosis of jaw in children, 932 
malignant disease of, interfering with movement of mandible, 991 
malignant melanoma of, 965 
papilloma of, 968 
polypus of, 514 © 
removal of, in gingivitis, 510, 643 
Gums, blue line on, from causes other than lead poisoning, 512 
in lead poisoning, 510 
discolorations of, 510-513, 532, 537, 965 
effect of scurvy on, 533 
effect of syphilis on, 529, 535 
hemorrhage from, in parodontal disease, 589 
hyperplasia of, chronic inflammatory, 508 
general, 500 
correlated with abnormalities of other tissues, 502, 505 
treatment of, 506 
with superadded inflammatory reaction, 504 
injury to, following mechanical movement of teeth, 166 
leucoplakia of, 529 
massage of, in parodontal disease, 641, 644 
neoplasms of, 537A 
pigmentations of, 510-513, 532, 537, 965 
reaction of, to injury, 506 
Gunning splint, 907, 908 
Gunshot injuries of jaws, 917 


HABIT spasm, 809 
Hemangeiomata, benign, 974 
Hemophilia, 873 et seq. 
Hemoplastin in treatment of persistent hemorrhage after tooth extraction, 

877 \ 
Hemorrhage, patients predisposed to, extraction to be avoided if possible, 879 

persistent, following tooth extraction, 873 et seq. 
Hair, abundance of, associated with deficiency of teeth, 25 - 
scanty, associated with deficiency or absence of permanent teeth, 23, 24 

Hairy, black tongue, 1001 
Hand-fed and breast-fed children, widths of dental arches compared, 131 
Hare-lip, abnormalities of teeth associated with, 287, 748 
Head retraction in dentition, 3 
Heart, affected by dental sepsis, 795-796 
Hereditary opalescent dentine, 44 
Hereditary structural defects, 44 
Herpes recurrens, 999 
Hertwig, epithelial sheath of, 685, 695, 716 
Hickory wood wedges, 153 
Horses, parodontal disease in, 623-627 
Hyaline adventitious dentine, 411 

degeneration in pulp, 431 
Hydrogen, peroxide of, in treatment of parodontal disease, 641, 642 
Hyperparathyroidism, 512, 961, 982 
Hypersensitive dentine, treatment of, 392 
Hypoplasia, 40. See Abnormal structure of teeth 
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IcutTHyosis of tongue, 999 
Idiocy, retarded eruption of teeth in, 8 
Implantation of teeth, 891 
Inability to open the jaws, 6, 455, 810, 871, 991 
complicating the extraction of teeth, 871 
Incisor, extra, associated with cleft palate, 748 
first, crowding complicated by disease of, treatment, 219 
maxillary, variations in shape, 28 
protrusion of, due to crowding, treatment, 220 
mandibular, displacement of, due to crowding, treatment, 226 
maxillary, plate for moving forwards, 154 
first, plate for moving outwards and rotating, 154 
plate for rotating, 154 
region, fractures of mandible in, 894 
second, maxillary, variations in shape, 29 
on one side, and premolar on the other, extraction in crowding of ~ 
anterior maxillary teeth, 234 
Incisors, crowding of, due to adenoids, 124 
first, plate for approximating, 155 
mandibular, developmental irregularities, 96 
extraction of, 837 
misplaced, extraction of, 847 
position of, irregularities in, 174 
variations in shape, 34 
maxillary, displacement of, total, 173 
displacement of, upwards, 172, 173 
elongation of, 172 
extraction of, 829 


first, displacement external or internal to arch, causes and treatment, 171 
separation of, causes and treatment, 169, 170 
misplaced, extraction of, 845 
operations on, technique of local anesthesia for, 1015, 1016 
position of, abnormalities in, 169-174 
irregularities in, 169-174 
protruding, models showing, 244 et seq. 
rotation of, causes and treatment, 171, 172 
specimens showing irregularity in position of, 180 e¢ seq. 
permanent, gemination of, 719 
second, exclusion of, from arch, due to crowding, treatment, 220-224 
plate for pushing outwards and rotating, 154 
Inclined plane for moving teeth, 153 
Incomplete eruption, 9 
India, Northern and Southern, natives of, prevalence of caries among, 303 
Indians, North American, prevalence of caries among, 302 
Infants, method of feeding of, effect on caries, 360 
effect on dental arches, 131 
Infection, causing necrosis of jaws, 929 
Inferior protrusion, etiology and pathology, 271, 272 
treatment of, 275 
by extraction of teeth, 277 
by insertion of dentures, 278 
by resection of mandible, 278 
unilateral. See Cross-bite 
Inflammatory hyperplasia of pulp, 422 
Infra-orbital foramen, injection of, in local anesthesia, 1016 
Innocent connective tissue tumours, 948 
epithelial tumours, 967 
Instruments for extraction of teeth, 818 
Intermittent fever of unknown origin, dental sepsis and, 795 
Interstitial gingivitis. See Parodontal disease 
Intra-uterine acquirement of abnormalities of position of teeth, 88 
Ionic medication in parodonital disease, 644 
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Iridocyclitis and dental infection, 802 

Iritis and dental infection, 802 

Iron, brown stain in teeth due to, 678 

Irregularities in the position of teeth, 71 
Angle’s classification, 136 
etiological classification, 84, 86 

Irritable tongue, 996 


JAw and jaws :— 
abscess in, following suppurative periodontitis, 475 
actinomycosis of, 478 
adenoma of, 967, 981 
anchylosis of teeth to, 496 
angeioma of, 974 
carcinoma of, 969 
chondroma of, 954 
closure of, interference with, causes, 6, 455, 810, 871, 991 
diagnosis and treatment, 993 
congenital defects of, abnormalities of teeth associated with, 287 
development and growth of, 73 
variation in, abnormalities in position of teeth due to, 104 
direct injury to, causing irregularities in position of teeth, 116 et seq. 
dislocation of, 870, 991 
endothelioma of, 974 
enlargement of, progressive, in leontiasis ossea, 984 
fibroma of, 952 
fracture of, 892 
abnormalities in position of teeth due to, 117 
in removal of teeth, 869, 925 
pathological, 924 
‘spontaneous,’ 924 
growth of, congenital conditions interfering with, 103—109 
causes interfering with, effect on type of irregularity of teeth, 185 
conditions leading to abnormal growth of, 121 
factors influencing growth of, 82 
influence of action of tongue on, 83 
influence of function of teeth on, 83 
influence of mastication on, 82 
influence of nasal function on, 84 
gunshot injuries of, 917 
factors influencing types of, 918 
treatment, 920 
cases illustrating methods of, 918-923 
infection of, chronic, radiographic changes in, 559 
rarefaction of bone, radiographic changes in, 563 
sclerosis or condensation in, radiographic changes in, 563 
via apical foramen, radiographic changes in, 568 
via the gingiva, radiographic changes in, 566 
innocent connective tissue tumours, 948 
epithelial tumours, 967 
length of, diminution of, not associated with diminution in size of teeth, 104 
lipoma of, 963 
malignant connective tissue tumours, 963 
epithelial tumours, 969 
myeloma, giant-celled, of, 958 et seq. 
multiple, 965 
myxoma of, 961 
necrosis of, 929 
chemical poisons causing, 934 
diagnosis, 939 
infection causing, 929 
from blood-stream causing, 932 
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Jaw and jaws—continued. 
necrosis of, in gangrenous stomatitis, 523 
in scarlet fever, etc., 932 
sequele of acute infective fevers, 932 
signs and symptoms, 938 
syphilis causing, 938 
trauma causing, 937 
treatment, 939 
tubercle causing, 937 
osteoma of, 954, 980 
sarcoma of, 963 
size of, decreasing in modern races, 106 
spasmodic closure of, due to dental irritation, 6, 455, 810, 871, 90% 
swellings about, diagnosis of, 977 
tumours of, 948 
innocent connective tissue, 948 
epithelial, 967 
malignant connective tissue, 963 
epithelial, 969 
Jumping the bite in treatment of superior protrusion, 263 


KAHLER’S disease, 965 
Keith, A., and G. G. Campion, on mechanism of growth of human face, 78 
Koplik’s spots, 529 = 


LABIAL arch wires, 905B 
bow for regulating teeth, 156 et seq. 
Lachrymation due to dental irritation, 813 
Lack of occlusion of many teeth, 243 
Lactic acid in relation to caries, 339 
Lamina dura, normal appearance of, in radiograms, 555 
Laminar adventitious dentine, 411 
Larynx, passage of foreign body into, during extraction under anesthetics, 883 
Lead, blue line in gums due to, 510, 678 
content in teeth in lead poisoning, 512 
poisoning in relation to gum margins, 510 
Leontiasis ossea, 984 
Leptothrices associated with parodontal disease, 635 
Leucoplakia, 529, 998 
arising from chronic superficial glossitis, 998 
herpes recurrens, 999 
lichen planus, 999 
lupus erythematosus, 999 
monilil, 524, 1000 
Leukemia, acute lymphatic, 532 
myeloid, 532 
Levator palpebre superioris, paresis of, due to dental irritation, 814 
Lichen planus, 999 
Lime salts in food, influence on teeth, 354 
Lingual bow for regulating teeth, 156 et seq. 
Lip exercisers, 256 
Lip-sucking causing protrusion of teeth, 246 
in children, effect on dental arches, 118 
Lipoid granulomatosis, 986 
Lipoma, 962 
apa a 17th and 18th centuries, caries and parodontal disease in skulls 
of, 3 
Ludwig’s angina, 6, 451, 455 
Lupus erythematosus, 999 
Lymphadenitis, chronic, association with dental sepsis, 787, 796 
from dental sepsis. 786- 7, 795-6 
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Lymphangeiomata, 974 

Lymphatic leukemia, acute, 532 

Lymphatic flow, relation of, to extension of infection, 572 
Lymphoid degeneration of salivary glands, 670 


Matacotic teeth, 345 
imbrication lines on, 345, 346 
_ Malassez, rests of, 495, 685, 695, 700 
Malays, prevalence of caries among, 303 
Malignant odontomes, 759 
Mandible, abnormal, showing deformity due to thumb-sucking, 119 
acromegaly affecting, 133 
affected by multilocular cyst, 708 
alveolar portion, re-duplication of, 760 
carcinoma of, squamous-celled, 973 
defective intra-uterine development, 103 
dental cyst in, 589, 590 
destruction of, in chronic suppurative periodontitis, 464 et seq. 
development and growth of, 73 
arrest of, abnormalities of teeth associated with, 287 
dislocation of, 870, 991 
fibroma of, periosteal and endosteal, 952 
fractures of, 892 
causes and symptoms, 892, 893 
complications of, 902 
delayed union, 909 
healing of, 902 
in canine region, 894 
in incisor region, 894 
in molar region, 895 
mal-union, 911 
treatment of, 903 
wiring of fragments, 908 
circumferential, 909 
interdental, 905 
to immobilize, 9058, 907 
growth of, defective, causing inferior protrusion, 273 
due to injury at birth, 110-115 
half of, arrested growth of, specimens, 103, 113-115 
normal, appearance of, 582 
X-ray appearances of bone in, 583 
osteoclastoma of, 958, 980 
osteoma of, 954, 980 
position of teeth i in, at six years of age, 74 
resection of, in treatment of inferior protrusion, 278, 279 
showing osteitis in connection with mandibular molar, 473, 474 
supernumerary premolars in, 744, 745 
with cyst in molar region, 689, 690, 702, 707 
Mandibular nerve, anatomy of, 1012 
injury of, during extraction of teeth, 872, 880 
teeth, extraction of, 836 
misplaced, extraction of, 847 
variations in shape, 34 
Maori, prevalence of caries among, 302 
Mason’s gag, 865 
Mastication, healthy mouth promoted by, 763 
influence of, on growth of jaws, 82 
Maxilla, abnormal growth of, irregularities in teeth due to, 121 
carcinoma of, columnar-celled, 971 
spheroidal-celled, 972 
squamous-celled, 9694 
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Maxilla—continued. 
dental cyst in connection with, 691, 692 
destruction of, in chronic suppurative periodontitis, 466 et seq. 
development and growth of, 73 
fibroma of, 952, 980 
fracture of, causes and position, 913 
complications, 913 
method of union, 914 
treatment, 914 
growth of, defective, causing inferior protrusion, 272 
effect of nasal obstruction from adenoids on, 124 
operations on, extensive, technique of local anesthesia for, 1013 et seq. 
oxycephaly affecting growth of, 133 
position of teeth in, at 6 years of age, 74 
showing destruction of alveolar process, 597 et seq. 
supernumerary teeth in, 743-750 
swellings involving, diagnosis of, 977 
Maxille, defective growth of, causing general crowding of teeth, 191-193, 198 et seq. 
of early Britons and modern Englishmen compared, 106 
Maxillary arch of infants, deformity resulting from use of ‘ dummy,’ 118 
associated soft parts, defects of, producing irregularities in position of teeth, 
109 
nerve and spheno-palatine ganglion, anatomy of, 1010, 1011 
sinus, anatomy of, 940 
forcing a root into, during extraction of teeth, 870 
opening of, during extraction of teeth, 870 
suppuration of, 940, 942 
bacterial toxins causing, 942 
bacteriology of, 943 
causes, 942 
complications, 944 
diagnosis of, 944 
transillumination in, 945 
signs and symptoms, 943 
treatment, 946 
teeth, extraction of, 829 
misplaced, extraction of, 845, 850 et seq. 
, variations in shape, 27 
Maxillary-premaxillary suture, relation to irregularities of teeth, 121 
well-defined and ill-defined, widths of palate compared, 122 
Melanoma, malignant, of gum, 965 
Melanotic sarcoma, 965 
Menorrhagia following tooth extraction, 884 
Menstruation, extraction of teeth during, 828, 884 
Mental affections and dental sepsis, 801 
Mercury causing necrosis of jaw, 934 
causing stain on teeth, 678 
Metal cap splint, 905, 
Metallic stains on teeth, 678 
Micro-organisms associated with parodontal disease, 634 
plaque, covering carious enamel, 323 
Milk, apparent effects of, on developing teeth, 382 et seq. 
Misplaced unerupted teeth, extraction of, 850 et seq. 
Molar region, fractures of mandible in, 895 
supernumerary teeth in, more common in maxilla, 744 
Molars, incomplete eruption of, 9 
mandibular, developmental irregularities, 99 
extraction of, 838 
inward tilt of, 99 
misplacement into ramus, 101 
operations on, technique of local anesthesia for, 1018 et seq. 
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Molars—continued. 
mandibular, variations in shape, 35 
maxillary, developmental irregularities, 94 
extraction of, 832 
* oblique-rooted,’ 833 
operations on, technique of local anesthesia for, 1013 et seq. 
variations in shape, 31 
permanent, gemination of, 459, 719, 724, 757 
pulps of, variability in shape of, 438 
Molluscum fibrosum, 962 
Monilia albicans in thrush, 524 
Monilil, 524, 1000 
Monkeys, caries in, 310 
complete displacement of premolar in, 94 
parodontal disease in, 629 
Mottled teeth, 61 
Mouth, aneurism of, 537 
and associated parts, pathological conditions attributable to septic processes 
in, 782 
functional, in prevention of caries, 390 
functionless, in children, causes of, 763 
micro-organisms present in, types of, 356 
perforating ulcers of, 534A 
preparation of, for extraction of teeth, 826 
self-cleansing action of, in relation to caries, 356 
supervision of, during dentition, 146 
tuberculosis of mucous membrane of, 535 
Mouth-breathers, marginal gingivitis in, 507, 509, 639, 640 
parodontal disease in, 640 
Mouth-breathing and parodontal disease, relationship between, 639, 640 
caries and, 390 
contraction of dental arch due to, 204 
from adenoids, effect of, 128 
in children, resulting in functionless mouth, 763 
Mouth-opener for use in osseous and fibrous anchylosis, 994 
Mouth-wash, use of, with movable apparatus for regulation, 165 
Mucin, effect on teeth, 668 
Mucus, buccal, protective properties of, 663 
nasal, protective influence of, 663 
Multilocular cysts, 706 
etiology, 713 
histology, 708 
origin, 710 
pathology, 713 
signs and symptoms, 706 
treatment, 713 
Multiple myeloma, 965 
neurofibromatosis, 962 
Mummery, J. R., examination of skulls of ancient and existing primitive races 
for prevalence of caries, 300-304 
Muscles of upper extremities, tonic spasm of, due to dental irritation, 811 
spasm of, causing interference with closure of jaws, 991. See Trismus 
Myeloid epulis. See Myeloma, giant-celled 
leukemia, acute, 532 
Myeloma, endothelial (Ewing’s tumour), 966 
giant-celled, 958 et seq., 980 ; 
multiple (Kahler’s disease), 965 
Myelo-sarcoma (Ewing’s tumour), 966 
Myxoma, 961 
Myxo-sarcoma, 96] 
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Nasat fossa, dento- sae abscess encroaching on, 470-472. 
effect of expansion of dental arch on, 212 
function, influence on growth of jaws, 84 
obstruction in children, marginal gingivitis diagnostic sign of, 764 
Nasmyth’s membrane, caries of, 320 
protective action of, 350, 351 
Naso-palatine cysts, 705, 979 
Necrosis, caused by acute infective fevers, 932 
bismuth poisoning, 937 
gangrenous stomatitis, 523 
myeloid leukzmia, 532 
use of radium, 938, 1024 
of jaws, 929. See also under Jaws 
of teeth, 488 
Neonatal line, 604A 
Nerves of nose and Meckel’s ganglion, 1011 
Nervous system, affections of, due to reflex irritation from teeth, 808 
disorders of, dental sepsis and, 801 
Neuralgia, 774 
due to lesions of nerve connection with brain stem, 776 
of trigeminal nerve, 776 
in parodontal disease, 590 
of psychological origin, 778 
tic douloureux, 775 
trigeminal, 775 
Neurasthenia, dental sepsis and, 801 
Neurinoma, 962 
Neurofibromatosis, multiple, 962 
Nickel, causing stains on teeth, 678 
Nitrous oxide as anesthetic in extraction of teeth, 862 
Nocardiosis, 478, 987 
Nodules, enamel, 721 
origin of, 754 
Noma, 522. See also Stomatitis, gangrenous 
Novocain for local anesthesia, 1007 
in hypersensitive dentine during filling, 394 


‘ OBLIQUE-ROOTED ” molars, 833 
Occlusion, abnormal, due to adenoids, 127 
post-normal, in superior protrusion, 245, 250 
lack of. See Open bite 
Odontalgia, 771 
local, acute, 772 
chronic, 773 
referred, 773 
diagnosis of, 774, 779 
Odontomes and other abnormal productions, 682 
adichotomous abnormalities, 715 
cementomata, 756 
classification of, 683, 684 
complex, 735, 750 
composite, 715 
compound composite, 735, 750 
connective tissue, 755 
cysts of eruption, 5, 684 
dental cysts, 687 
dentigerous cysts, 699 
dichotomies, complete equal, 743 
unequal, 745, 746 et seq. 
incomplete equal, 717 
unequal, 721, 724 
dilated, 716, 726, 750 
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Odontomes—continued. 
enamel nodules, 721 
epithelial dental formative organs, odontomes arising from, 685 
epithelial odontomes, 684 
extra cusps, 716 
extra roots, 716 
fibrous, 755 
malignant, 759 
multilocular cysts, 707 
productions simulating, 740 
teratomata, 760 . 
(sophagus, passage of foreign body into, during extraction under anesthetics, 884 
Oidium albicans in thrush, 524 
Opalescent dentine, hereditary, 44 
Open bite, due to effects of adenoids in conjunction with rickets, 282 
etiology and pathology, 280 
partial, 282, 286 
treatment of, 282 
where deformity is limited to anterior teeth, 282 
where majority of posterior teeth fail to occlude, 283 
by cutting in the bite, 283 
by extraction of teeth, 285 
by skull and chin cap, 284 
Open sepsis, 783 
Oral screens, 253 
Orbicularis palpebrarum, spasm of, due to dental irritation, 813 
Origin of enamel nodules, extra cusps, etc., 754 
Orthodontic classification, etiological, 84, 86 
occlusal (Angle’s), 84, 136 
Osteitis, alveolar. See Parodontal disease 
deformans of Paget, 984 
fibrosa circumscripta, 984 
cystica, 982 
diffusa, 982 
of mandible, in connection with third molar, 473 
rarefying, in parodontal disease, 597 et seq, 
Osteo-arthritis, dental sepsis and, 800 
Osteoclastoma. See Myeloma 
Osteogenesis Imperfecta, 65 
Osteoma of jaws, 954, 980 
Otalgia due to dental irritation, 812 
Oxycephaly, effect on growth of maxille, 133 


PAIN following tooth extraction, 879 
Packing of pharynx, 862 . 
Palate, adenoma of, 967, 981 
arch of, effect of adenoids on, 127 
changes in appearance due to adenoids, 191 
cleft. See Cleft palate 
deformities of, associated with adenoids, factors producing, 128 
high-arched, in children with marked adenoids, 130 
Papille foliate of tongue, 997 
Papilloma of gum, 968 
of jaw, 968 
of palate, 968 
Paraform, for hypersensitive dentine, 394 
Parasitology of parodontal disease, 634 
Paresis of levator palpebre superioris, due to dental irritation, 814 
Parodontal abscess, 452, 453 
disease, absence of objective signs no proof that damage is not in progress, 653 
advanced cases of, appearances, 592-596 
amcebe associated with, 636 
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Parodontal disease—continued. 
anatomy of parts involved in, 582-588 
and mouth-breathing, relationship between, 639. 
area from which absorption can take place, extensive, 620, 621 
bacterizemia in, 620, 791 
bacteriology of, 633 
bone destruction in, 597 e¢ seq. 
clinical appearances, 588 
Entameba buccalis and, 636 
etiology in animals, 637 
in man, 638 
formation of calculus around necks of teeth in, 605 j 
formation of nodular masses of bone on alveolar process in, 60 
hemorrhage from gums in, 589 
in animals, 621 e¢ seq. 
in cats, 627 
in dogs, 627 
in horses, 623 
in monkeys, 629 
in mouth-breathers and non-mouth-breathers compared, 614 
in skulls of Londoners of 16th and 17th centuries, 638 
in wild animals, 629 
leptothrices associated with, 617, 635 
microscopical investigation of tissues, 608, 616, 617, 633 
modern diet in reference to prevalence of, 638 
morbid anatomy, 597 
neuralgia in, 590 
odour of breath in, 589 
parasitology of, 633 
pathology of, 614 
prevention by promotion of nasal respiration, 639, 640 
rarefying osteitis in, 597 et seq. 
resistance of osseous tissue to, 615 
sequel, 653 
soft parts in, 608 
spirochetes associated with, 635 
spread in maxilla greater than in mandible, 605 
teeth from, appearances of, 611-614 
teeth showing translucent areas, 613-614 
treatment, 639 
by extraction of teeth, 650 et seq. 
by ionic medication, 644 
by vaccines, 646 
cases not favourable for conservative, 649 
cases favourable for conservative, 649 
general, 646 
local, 640 
X-ray appearances in, 597-606 
Parotid gland, affections of, causing interference with closure of jaws, 991 
Parotitis, 671, 786-7, 991 
Partial eruption of teeth. See Incomplete eruption 
Pathological fractures of the mandible, 924 
Pathological gemination, 458, 757 
Pemphigus in mouth, 531 
Pemphigus vegetans, 530 
Pentothal sodium, 864 
Periarteritis nodosa, 536A 
Periodontal membrane, aberrant opening from, to pulp, 38, 426, 446, 490 
diseases of, 448 
normal appearances of, in radiograms, 554 
regressive changes in, 488 
Periodontitis, difference from acute inflammation of pulp, 420 
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Periodontitis—continued. 
following mechanical movement of teeth, 165 
general, acute, 486 
chronic, 487 
local, acute, causes, 448 
complications of, 450, 451 
diagnosis of, 453 
formation of pus in, 449 
morbid anatomy and pathology, 449 
signs and symptoms, 453 
treatment, local and general, 453-456 
chronic, commencing at gingival margin, 482 
commencing near apex of tooth, causes, 456 
morbid anatomy and pathology, 458 
sinuses in, treatment, 477 . 
streptothrix infection in, 478 
treatment of, 476,481, 486 
proliferative, 458 
radiographic appearances, 577 
rarefying, 460 
absorption of teeth in, 460 ef seq. 
passing to stage of proliferation, 461 
radiographic appearances, 579 — 
suppurative, acute, in connection with teeth with living pulps, 452 
chronic, 464 
. abscess in jaws following, 475 
accompanied by sinus, signs and symptoms, 476 
dento-alveolar abscess in, 467-468. 
destruction of bone in, 465 e¢ seq. 
fracture of maxillary incisors in, 467 
in mandible, 464 
in maxilla, 466 et seq. 
palatal abscess in, 468 
signs and symptoms, 475 
treatment, 476 
Permanent teeth, normal arrangement of, 71 
Pernicious anemia, 785, 997, 1000 
Phagocytosis, protection of oral cavity against pathogenic organisms by, 664 
Pharyngitis from dental sepsis, 783 ; 
Pharynx, foreign body impacted in, during extraction under anesthetics, 883 
packing of, in anesthesia, 862 
Phosphates in saliva, 655, 667 
Phosphorus causing necrosis of jaw, 935 
Photophobia in dentition, 3 
Pigmentation in caries, 322 
Pink teeth, 39 
Pink spots on teeth, 424 
Plaster head cap, 914 
Plate for retaining teeth in position after regulation, 156 
Plates for regulating teeth, 152-156 
Platinized gold wire, for orthodontic work, 153 
Plumbism, 510, 527 
‘ Point of delivery ’ in movement of teeth by mechanical means, 152, 156 
Polynesia, Eastern, inhabitants of, prevalence of caries among, 302 
‘ Polypus ’ of gum, 514 
of pulp, 422 
Porosis, radiographic changes in, 563 
Porphyrinuria, 39 
Posterior superior dental nerve, injection of, in local anesthesia, 1015 
Potassium sulphocyanide, relation to caries, 358, 655, 668 
Poverty, influence of, on incidence of caries, 360 
Pregnancy, caries and, 359 
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Premaxilla, development and growth of, 73 
Premaxille, defective growth of, causing general crowding of teeth, 191, 196, 200 
Premolar and premolars :— 
destruction of bone around, in chronic suppurative periodontitis, 472 
displacement of, due to crowding, treatment of, 226, 228 
extraction of, early, in relief of crowded mouths, advantages, 218 
extraction of unerupted, 217, 831, 868 
fracture of mandible in region of, 892 
first, unerupted, extraction to relieve crowded. teeth, 217, 831 
mandibular, developmental irregularities, 97 
displacement of, due to crowding, treatment of, 228 
extraction of, 838 
misplaced, extraction of, 849, 850 e¢ seq. 
operations on, technique of local anesthesia for, 1020, 1021 
position of, abnormalities in, 177 
variations in shape, 34 
maxillary, complete misplacement of, 93 
developmental irregularities, 93, 94 
extraction of, 831 
misplaced, extraction of, 847, 850 et seq. 
operations on, technique of local anzsthesia for, 1013, 1016 
position of, abnormalities in, 177 
second, extraction of, in general crowding, 232 
variations in shape, 30 
gemination of, 719 
position of, abnormalities in, 177° 
pulps of, variability in shape of, 438 
retraction of, plate for, 262 
supernumerary in mandible and maxilla, 745 
unerupted, extraction of, to relieve crowded teeth, anesthetic and forceps 
for, 217, 831 
Progeria, condition of jaws and teeth in, 134 
Protagulin in treatment of persistent hemorrhage after tooth extraction, 877 
Pterygo-maxillary ligament, ossification of, causing cogeaen a of jaw, 993 
Ptyalin in saliva, 655, 656, 657, 667 
protective action on teeth, 667 
Pulp, aberrant opening to, from periodontal membrane, 38, 426, 446, 490 
Pulp bone, 608, 61 
Pulp and pulp canals, operations on, when pulp is dead, 435 e¢ seq. 
where pulp is exposed and living, 446 
calcific deposits in, 431 
changes in, in teeth showing abrasion, 399 
diseases of, 408 
fatty changes in, 431 
fibrous degeneration of, 428 
gangrene of, 415 
hyaline degeneration in, 431 
inflammation, acute, bacteriology of, 419 
causes of, 415 
difference of, from acute periodontitis, 420 | 
morbid anatomy and pathology, 415 
symptoms of, 420 
treatment of, 420 - 
chronic, morbid anatomy and madictoss! 422 
productive, 421-424 
inflammatory hyperplasia, chronic, 422 
of molars, variability in shape of, 438 
of premolars, variability in shape of, 438 
protective action of, 408 
regressive changes in, 428 
stones, 431 ef seq. 
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Pulpless teeth, treatment of, 435 

‘ Pumice-stone’ deposit in sequestra from mandible in phosphorus poisoning, 
935, 936 : 

Purpura hemorrhagica, 531 

Pus in suppuration of maxillary sinus, methods of determination of, 944 

Pyorrhcea alveolaris. See Parodontal disease 

Pyrexia of unknown origin, 794 


RADIOGRAMS, dental, in fractures of jaws, interpretation of, 893 
of teeth, when useful, 151 
Radiographic diagnosis of caries, 373 
Radiology, dental, 538 
changes in the roots of teeth, 577 
infection of the maxillary sinuses, 579 
interpretation of films, 554 
morbid anatomy, 557 
inflammatory changes, 559 
general changes in bones, 559 
infection from gingive, 566 
via parodontal tissue, 567 
via pulp, 568 
from surface bone, 566 
non-inflammatory changes, 557 
cysts, 557 
endosteal non-malignant growths, 55 
hyperplasic bone, 558 
malignant growths, 558 
salivary calculi, 558 
uncertain origin, changes of, 571 
general sclerosis, 571 
osteitis deformans, 571 
osteoid sclerosis, 571 
other conditions, 572 
normal anatomy, 554 
introductory, 538 
relation of lymphatic flow to extension of infection, 572 
radiographic findings to clinical signs, 575 
technique, 539 
complete examination of the mouth, 546 
direction of the beam, 544 
examination of maxillary sinuses, 552 
exposure technique, 551 7 
extra-oral films, 550 ae 
localising teeth, roots and fractures, 550, 551 / 
mounting films, 553 
occlusal films, 549 
positioning the film, 540 
patient, 539 
systematic examination of complete set of films, 553 
temporo-mandibular articulation, 551 
Radium and its rays, 1024 
applicators, 1027 
construction of appliances, 1030 
methods of application, 1026 
modelling of appliances, 1028 
necrosis, 938, 1027 
Ramus, fracture of, 893, 899 
Ranula, diagnosis of salivary calculus from, 669, 670 
Rarefaction of bone in chronic infection of jaws, radiographic changes in, 563 
Reflex dental irritation, diseases arising from, 808 
Regional anesthesia for inferior dental nerve, direct, 1020 


392 


1060 INDEX 


Regional anesthesia for inferior dental nerve, indirect, 1018 
Regulating appliances, fixed, 156 
removable, 152-— 156 
Regulation of teeth, plates for retaining position after, 156 
plates, use of mouth-wash before insertion, 165 
Replantation of teeth, 888 
Residual infection, 574 
Rests of Malassez, 495, 695, 700 
Rheumatism, acute, dental sepsis and, 799 
Rheumatoid arthritis, dental sepsis and, 799 
Rhizodontrophy, 454 
‘ Ribbon ’ expansion arch (E. H. Angle), 207-210 
Rickets associated with adenoids, cause of open bite, 282 
deformities resulting from, 124—130 
retarded eruption of teeth in children with, 7 
Riggs’ disease. See Parodontal disease 
Rodent ulceration of tongue, 1005 
Root canals, aberrant channels from, 38, 426, 446, 490 
Roots, embedded, removal of, 850 e¢ seq. 
radiographic appearances in diseases of, 577 
translucency of, radiographic appearances, 579 
Rubber bands for regulating teeth, 153 
Russell’s viper, 878 


Saccharomyces albicans in thrush, 525 
Saliva, acid production in, rate of, 663 
alkalinity of, in relation to caries, 357 
bactericidal properties of, 662 
drugs affecting flow of, 659 
mixed, chemiotactile properties of, 664 et seq. 
solid constituents of, organic and inorganic, 655 
nervous control of, 658 


physical characters and composition, 654 ae 


plan for obtaining, 656 
relation of, to caries, 667 
specific gravity of, 654 - 
Salivary calculi, 668 
' glands, infection of, 671 
inhibition of, following tooth extraction, 886 
lymphoid degeneration of, 670 
secretion, adaptation of, to diet, 656 
variation of, during mastication of various diets, 656 
Sandwich Islanders, prevalence of caries among, 302 
Sarcoma of jaw, 963. See also under Jaws 
of tongue, 1005 
Sarcomata arising in connection with tooth follicle, 759 
Schiller-Christian syndrome, 987 
Sclerosis os condensation in chronic infection of jaws, radiographic changes 
in, 563 
Sclerotic teeth, 345 
Screaming attacks, violent, in dentition, 3 
Screens, oral, 253 
Screw for moving teeth, 152 
in extraction of teeth, 820 
Scurvy, effect on gums, 533 
effect on teeth, 60B 
Sensitive dentine, treatment of, 392 
Sepsis, chronic, incompletely erupted teeth a cause of, 10 
dental, acne rosacea and, 817 
acute rheumatism and, 799 


> 
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Sepsis, dental—continued. 
angioneurotic cedema and, 805 
as source of diseases of eye, 801 
carcinoma and, 784 
causing gastro-intestinal affections, 784 
causing lymphadenitis, 786-7, 795-6 
‘ causing skin affections, 803 
chronic arthritis and, 799 
chronic gastric ulcer associated with, 784 
chronic gastritis and, 784 | 
chronic superficial glossitis and, 999 
‘closed, 783 
diseases arising from, 782 
effect on cardio-vascular system, 795-6 
effect on diseases of ear, 812 
endocarditis and, 788, 795--6 
focal infection and, 782 
furuncles and, 804 
general conclusions, 805 
influence on nervous and mental disorders, 801 
inhaled septic material and, 785 
intermittent fever and, 795 
lymphadenitis and, 786-7, 795-6 
mental affections and, 801 
nephritis and, 789 
neuritis and, 801 / 
open, 783 
osteo-arthritis and, 800 
osteoclastoma and, 960 
parotitis and, 671, 786-7, 991 
pharyngitis from, 783 
rheumatic diseases and, 799 
rheumatoid arthritis and, 799 
sciatica and, 801 
severe anzmias and, 785, 798 
slow, progressive enlargements of jaws and, 984 | ‘ 
swallowed septic material and, 783 
Septic and infective sequele of tooth extraction, 886 
processes, abnormalities in position of teeth due to, 121 
Serumal calculus, 675 
Shock following tooth extraction, 885 
Silver, nitrate of, in hypersensitive dentine during filling, 393 
in local treatment of carious teeth in children, 394, 769 
progress of caries retarded by, 380, 394, 769 
‘stains on teeth due to, 678 
Skiagrams. See under Radiograms 
Skin, affections of, dental sepsis causing, 803 — 
from reflex dental irritation, 816 
Skull, excessive moulding of, during birth, causing asymmetry of dental arch, 
109-113 
Sleeplessness in dentition, 2 
Snake venom, 878 : 
Socket, persistent hemorrhage from, after tooth extraction, treatment, 875 et seq. ° 
‘ Softness ’ of teeth, 345 ; 
Spasmus nutans in dentition, 3 
Spheno-maxillary fossa, injection of, in local anesthesia, 1014 
Spirochetes associated with parodontal disease, 635 
Spontaneous arrest of caries, 376 
‘ Spontaneous ’ fractures of the mandible, 924 
Spots, Koplik’s, 529 
Stainless steel wire,-for orthodontic work, 153 
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Stains in teeth, extrinsic, 677 
intrinsic, 679 
green, 39 f 
pink, 39 ; 
Stains on teeth, causes and treatment, 39, 676 
Sternomastoid, spasm of, due to reflex dental irritation, 811 
Stomatitis, aphthous, 516 : 
eatarrhal, 515 
follicular, 516 
gangrenous, 523 - 
following acute infective fevers, 522 
necrosis of jaw in, 523, 533, 932 
gonococcal, 528 . 
metallic, 526, 527 
parasitic, due to Aspergillus nigrescens, 525 
due to Saccharomyces albicans, 524 
See also Thrush and Monilil 
simple, in dentition, 4 
ulcerative, 517 
bacteriology of, 519 
in dentition, 5 
signs, symptoms and treatment, 517-522 
Strabismus due to dental irritation, 814 
Streptococcal gingivitis, 510 
glossitis, 1002 
Streptococcus, association with parodontal disease, 635 
Streptothrix infection in chronic local periodontitis, 478 et seq. 
Structure, abnormal, of teeth. See Abnormal structure of teeth 
defective, of teeth. See Abnormal structure of teeth 
Submaxillary cellulitis, 6, 451, 455 
Sub-gingival deposits, 675 
Sugar, increased consumption of, in relation to caries, 337-342, 368, 390 
chemical action on enamel of, 340 
Sulphanilamide, 456 
Sulpho-cyanide of potassium, relation of, to caries, 358, 655, 668 
Superior protrusion, post-normal occlusion in, 245, 250 
crowding of teeth in, 247 
deficient growth of maxilla due to adenoids causing, 247 
due to thumb-sucking, 245, 249 
etiology and pathology, 244 
groups of, 244-253 
models showing, 244-253 
narrowing of upper arch in, 250 
skull showing, 250-252 
treatment of, 253-271 
by intermaxillary traction, 265 
by ‘ jumping the bite,’ 263 
cases showing results of, 260, 261 
in cases complicated by tilting of second incisors, 265 
relapse in, prevention of, 271 
retraction of maxillary premolars in, 262 
where mandibular incisors do not impinge on cingula of maxillary 
incisors, 257-267 
where mandibular incisors impinge on cingula of maxillary incisors, 
268-271 P 
wedge-shaped incisors in, 247 
Supernumerary teeth, 743 et seq. 
‘Suprarenin in local anesthesia, 1007 
toxic effects of, 1008 
Surgical extraction of teeth, 850 
_ Sweets in relation to caries, 368, 390 
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Swellings, differential diagnosis of, 977 
Symphysis, fracture of, 893 
Sy neope during tooth extraction, 885 
Syphilis as cause of defective formation of teeth, 47 
causing necrosis of jaw, 938 
gums and oral mucous membrane affected by, 529 
of tongue, 998, 1003 
retarded eruption of teeth in children with, 7 
Syringe for local anesthesia, 1006 
positions of, for mandibular injections, 1018-1021 


TANNIC acid in treatment of gingivitis, 510 
of parodontal disease, 641 
Tasmanian races, prevalence of caries among, 303 
Teeth :— 
abnormalities in position of several, general crowding, 179 
associated with congenital defects of jaw, 287 
anchylosis of, to jaws, 496 
and jaws, anatomy of, 823 
anterior, general crowding of, 191-202 
appearances of, in parodontal disease, 611-614 
arrangement of, normal, 71 
bends in, 292 
blood-vessels of, variations of, 38 
caries of. See under Caries 
cleansing of, in prevention of caries, 391 
clinical groups of, 345 
conditions of, interfering with closure of jaws, 990 
conical supernumerary, 746 
crowded arrangement of, in dogs, 105 
crowding of, general, 179 
complicated by disease of first incisor, treatment, 219 
involving malposition of several teeth, treatment, 228 
main causes of, 204 
morbid anatomy and pathology, 179 
resulting in displacement of canine either external or internal to arch, 
treatment, 224 
resulting in displacement of mandibular incisor, treatment, 226 
resulting in displacement of mandibular canines, treatment, 227 
resulting in displacement of premolars, treatment, 226, 228 
resulting in exclusion of second incisors from arch, treatment, 220 
resulting in protrusion of first incisor, treatment, 220 
treatment, 204 
after eruption of premolars and canines, 219 
before eruption of premolars and canines where permanent first 
molars are savable, 215 
before eruption of premolars and canines where permanent first 
molars are unsavable, 213 
by combination of extraction and expansion, 212 
by expansion of arch, case showing results, 238-241 
_ by expansion of arch, comparative measurements after, 241 
by extraction, 204, 211, 215, 216 
by mechanical means, contra-indications, 204, 205 
caries complicating, 204 
cases illustrating various points, 229-240 
choice of methods, 204 
risk of parodontal disease in, 204 
where crowding has resulted in exclusion of second incisors from 
arch, 220 
where crowding has resulted in protrusion of first incisor, 220 
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Teeth—continued. 


crowding of, influence of causes interfering with Nia of j jaws, 185 
order of eruption as factor in, 184, 242 
dilaceration of, 43, 291 | 
deciduous :— 
extraction of, 828, 843 - 
normal arrangement of, 71 
deficiency of, 19 
treatment, 26 
deposits on, 672 
destruction. of, from abrasion and attrition, 397 
erupted, dislocation of, 290 
eruption, failure of, 12 
impeded, 11 
incomplete, 9 
order of, factor in general crowding, 184, 242 
retarded, 7 
extra, tuberculated, 748 
extraction of unerupted premolars, 217, 831, 868 
unerupted misplaced and impacted, 850 
surgical, 851 
extraction of. See wnder Extraction 
filling of, 392 
formation of antibodies in, in relation to caries, 357 
formation, defective, 40 
general causes of, 44 
local causes of, 42 
syphilis as cause of, 47 
fracture of, 293 
causes, 293 
healing of, 288, 297 
treatment, 294 
from cases of parodontal disease showing translucent areas, 614 
function of, influence on growth of j jaws, 83 
geminated, more common in mandible in deciduous dentition, 718 
gemination of, 716-726 
honeycombed, 40. et seq. 
‘““hypoplasia’’ of, hereditary, 44 
““hypoplasic,”’ 40 et seq. 
etiology of, 41 
examples of, 42, 45, 46, 46a, 47, 48, 49, 52, 56, 57, 67, 674, 67B 
in animals, 68 
microscopical appearance, 58 
implantation of, 891 
individual, frequency of caries in, 315 
retarded eruption of, 7 
infection from, causing necrosis of jaws, 929 
influence of lime salts in food on, 354 
in fragilitas ossium, 65 
injuries from concussion, 288 
in osteitis deformans, 986 
fibrosa circumscripta, 984 
diffusa, 984 
irregularities of, relationship of difficult labour to, 109 et seq. 
lead content of, in lead poisoning, 512 
malacotic, 345 
misplaced extraction of, 845, 850 et seq. 
mottled, 61 
movement of, by mechanical means, 152 
changes in tissues produced by, 164 
complications and sequelz, 165 
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Teeth—continued. 
movement of, by regulating appliances, 152 
by surgical methods, 166 
forces employed, 152 
necrosis of, 488 
occlusion of, abnormal, associated with difficult face presentation at birth, 
109 et seq. 
penetration of, by fungi, 331 
permanent, absence of, cases of, 20 
eruption of, local disturbances accompanying, 5 
normal arrangement of, 71 
variations in shape, 27 
position of, abnormalities in, classification, 84, 86, 136 
due to abnormal growth of maxilla or mandible, 121 
due to acquired (exogenous) causes, 109 
due to ante-natal or endogenous causes, 88 
due to caries, 121 
due to cicatrices, 120 
due to abnormal growth of tooth band, 89 
due to direct injury of teeth or jaws, 116 
due to finger-sucking, etc., 118 
due to fracture of jaw, 117 
due to inherited causes, 88 
due to operations for cleft palate, 117 
due to parturient causes, 109 et seq. 
due to progeria, 134 : 
due to post-natal causes, 114 e¢ seq. 
due to infective processes, 121 
due to variation of jaw development in relation to size of teeth, 104 
relation of maxillary-premaxillary suture to, 121 
treatment, general, 146 | 
maintenance of teeth in proper relation to median line of 
face, 150 i 
mechanical, in relation to age and sex, 151 
in relation to facial expression and type of face, 151 
in relation to general health and temperament, 151 
prophylactic, 146 
remedial, 147 
in relation to one another, effect on liability to caries, 356 
pulpless, treatment of, 435 
radiograms of, when useful, 151 
radiography of, 538 
reflex irritation from, disease arising from, 808 
regulation of, plate for retaining in position after, 156 
replantation of, 888 
roots of, radiographic appearances in disease of, 577 
See also under Roots 
rotation of, by bands, 163 
sclerotic, 345 
sepsis in connection with, diseases arising from, 782 
size of, decreasing in modern races, 106, 107 
stains in, 39, 679 
stains on, 676 e¢ seq. 
supernumerary, 743-750 
more common in maxilla, 744 
position of, 743 e¢ seq. 
relation of compound composite odontomes, etc., to, 753 
treatment, 748 
tuberculated, 748 
syphilitic, diagnosis of, 52 
tender, and caries, 390 
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Teeth—continued. 
torsion of, immediate and afedual methods, 167, 172 
transplantation of, 890 . * 
‘ travelling of,’ 147-150 
tumour diseases of, 682 
twists in, 292 
unerupted, dislocation of, 290 
. variations in colour, 39, 676 et seq. 
variations of, 17 
abnormal, 37 e¢ seq. 
in number, deficiency, 19 e¢ seq. 
excess, 743 et seq. 
in size, 17 
Teething, disorders associated with, 1 - 
Temperature, rise of, in dentition, 3 
Temporo-mandibular articulation, dislocation of, during extraction of teeth, 869 
movements of, interference with, 990 
Teratomata, 760 - 
Thrush, fungus producing, 524, 1000 
in phthisis, fatal termination of, 524 
Thumb-sucking causing open bite, 280 
superior protrusion due to, 245, 249 
Thyroid extract, effect on eruption of teeth, 8 
Tic douloureux, 775 
Tiger snake, Australian, 878 
Tissues, changes in, produced by mechanical movement of teeth, 164 
overlying crown of tooth, manner of removal of, 4 
Tongue, actinomycosis of, 1004 
action of, influence on growth of jaws, 83 
affections of, met with in dental practice, 996 
black hairy, 1001 
carcinoma of, 999, 1004 
chronic superficial glossitis of, 998 
geographical, 1000 
herpes recurrens of,. 999 
ichthyosis of, 999 
in pernicious anemia, 997, 1000 
irritable, 996 
leucoplakia of, 998 
lichen planus of, 999 
lupus erythematosus of, 999 
monilil, 1000 
papille foliatze of, 997 
rodent ulceration, of, 1005 
sarcoma, of, 1005 
slipping back of, during extraction under anesthetics, 882 
streptococcal infection, 1002 
syphilis of, 998, 1003 
thrush, 1000 
tuberculosis of, 1003 
ulceration of, infective, 1003 
malignant, 1004 
simple, 1002 
Tonic spasm of upper extremities due to dental irritation, 811 . 
Tonsillitis, causing interference with closure of jaws, 991 
Tooth, extra, cone-shaped, 746 
forcing out of, by prop or mouth- -opener, during extraction under anesthetics, 
powders, gritty, use of, causing erosion, 400, 405 
socket of, suppuration of, after extraction, 873 
Torsion, immediate and gradual methods, 167, 172 
Torus palatinus, 957 
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Toxic symptoms after local anesthesia, 1022 
Trachea, passage of foreign body: into, during extraction under anesthetics, 883 
Transillumination in diagnosis of suppuration of maxillary sinus, 945 
Translucency in caries, 321 
of roots, radiographic changes in, 579 
Transplantation of teeth, 890 
Trauma, necrosis of jaw following, 937 
suppuration of maxillary sinus following, 942 
‘Treponema, pallida, in dental follicles, 49 
Trigeminal neuralgia, 775 
Trismus, 6, 810, 991 
complicating extraction of teeth, 455, 871 
See also Jaws, closure of 
‘Vrophic hypoplasias, 41, 54 
‘Lubercle of gums, 535 
Tuberculosis of jaws causing necrosis, 937 
of mucous membrane of mouth, 535 
of tongue, 1003 
‘Tumour diseases of teeth, 682 
‘Yumours of jaws, 948 
Turner, J. G., caries among South Sea Islanders, 306 
Turpentine, oil of, in treatment of persistent hemorrhage after tooth extraction, 


ULCERATIONS of tongue, 1002 

Underhung bite: See Inferior protrusion 

Unerupted misplaced and impacted teeth, extraction of, 845, 850 et seq. 
premolars, extraction of, 217, 831, 868 * 


VACCINATION, caries and, 358 
Vaccines in treatment of parodontal disease, 646 
Variations in colour of teeth, 39, 676 et seq. 
Venom, snake, 878 
Vinasthane, 863 
Vincent’s angina. See Gingivitis, ulcerative 
Vital changes in enamel, 288, 362 
Vitamins, anti-scorbutic, absence from diet, predisposing cause of gingivitis, 
507, 509, 510, 519, 521, 533, 639 
Vomiting in dentition, 3 
Von Recklinghausen’s disease, 962 
of bone, 982 
Vuleanite pegs, wedging of teeth with, 152 


WaLLace, J. Sr, influence of refinement of food on process of mastication and 
incidence of caries, 365 

Water, hardness of, in relation to caries, 355 

Wedge for moving teeth, 152 

Weight, gain of, failure of, in dentition, 2 

Williams, L., pathology of enamel, 348 

Winter, G. B., instruments for removing mandibular third molar, 853 

Wire, stainless steel, and other, for orthodontic work, 153 

Wiring, use of, in fractured jaw, 905, 905B, 907, 908, 909 

Wound after extraction of teeth, character of, 826 

‘Wry-neck due to reflex dental irritation, 811 


X-RAY appearances in parodontal disease, 597-606 
X-rays. See under Radiograms 
Xanthomatosis, 986 
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Zinc, chloride of, in hypersensitive 
progress of caries retar 
Zygomatic arch, exostosis of, cay 


ine during filling, 393 
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Some Press Opinions 


“ The new edition has incorporated recent researches and advances 
both in theory and in the practice of dentistry, so that the vade- 
mecum of the student becomes the reference book of the practi- 
tioner. In this respect the comprehensive index at the end is most 
helpful.” British Medical Journal 


“‘ Any student or practitioner who does not possess a copy is eee 
himself and his patients at a severe disadvantage.” 
Dental ie ee 


“No student, either undergraduate or post-graduate, can afford to 
be without this book on his bookshelf; while to the lecturer in 
‘dental pathology it will be a welcome reference book, for it is 
thoroughly well illustrated with macroscopic and microscopic 
figures.” Medical Press and Circular 


“The readable and concise form in which the subject matter is 
presented makes this an invaluable text-book for dental students.” 
London Hospital Gazette 
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